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PREFACE. 


The present work is the outcome of the author’s lonjy 
connection with the cliemical i/'>tile industries, and is 
intended to fill the want whicdi he lias found of a 
speciSil text-hook on the examination and valuation of 
the mat(Tials iwed in th.ose industries, which should 
contain, within a brief conijiass, tli(‘ most valuable 
methods and data for the use of dycu’s and technical 
chemists. 

m The need for a hook of tliis kind appears to he evi- 
dent, since the ordinary works on technical analysis are 
not sitfUcieiitly sjiecialized ; th(‘ subject, however, has a 
constantly increasing' interest for the chemist, whilst, 
on the othei' hand, usually text-hooks on dyeiii}^ devote 
most attention to the tinctorial side of the matter. 

The hook is intended primarily for the chemist, since 
it jiresupposes a knuwledi'c of the ])rinci])lcs of chemical 
analysis, frequently only indicates common methods, 
and bestow's chief attention on the specific articles and 
methods of ex^ui nation. It shou'd, however, ^e useful 
also for educational purposes, and may he of stTvice as 
an adjunct to ^'cneral analytical text-hook^, for stiufents 
in technical schools and colleges, where dyeing, calico- 
printing, and similar Wglinical subjects are tiijight. 

Th(^ process(is of dyidng liave luam excluded from tlii> 
hook, since tlu'y form ii* separate stingy, and thuf need 
'to be treated in a special volume. ^ In*vi?w of the 
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PREFACE. 


flourishing literature on the methods of dyeing there* 
does not appear to exist a particular want of such a 
book. 

On the other hand, the author has deemed it advisable 
to preface the special part of the book by a general part 
dealing with indicators and solutions, and by a short 
description of the prime necessaries of the textile indus- 
tries— water and the textile fibres. The chapter, m^ual 
in detailed text-books, on preparation for analysis, samp- 
ling, etc., has been omitted. 

Whilst the author hopes that this book will meet 
with general approval, he will be thankful for hints in 
regard to possible additions and alterations. Also in 
this place he wishes to record his best thanks to certain 
gentlemen who have assisted him by juivate communi- 
cations ; in particular, his warmest thanks are due to 
his revered former teacher. Dr. H. Lange, Director oi** 
the Crefeld Higher Dyeing School. 
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CHAPTER [. 


(IKNMIIAI,. 

Indicators. Tlu‘ rornH-t clioicc of ail iiulic.ator from 
among the largi' mimln'r known is of great/ iin])()riance if 
reliable and aeeiiniti' results <ire to be obtained. Tlu' indis- 
pensable. indicator's aiv sti ietlv limited in miniber, and the 
choice is U) sonu' (‘Xtoiit a jx'rsonal matter, altboiigb for a 
certain juirpose one may be found to act better than aiiotluM'. 

A random use of indicators in technical analysis is not 
desirable; in ordi'r to ol)tain uniform I’esults it is necessary 
Mk use the customary solutions ot indicators and not to 
de})art from them without cogent reasons and previous 
comparativi' analyses. AH'berwise considerable differences 
may occur {e.jj,, for instaiuuf plum()]])hthalem and rosolic 
acid, or ])benol])hthalem and methyl orange). Further, if 
the reaction is to show a sharp end-point, the indicator 
must be absolutely pure, or at least as ]>ure as it can bo 
obtained. This is especially the case with litmus, turmeric, 
indigo solution, etc.; * 1 /., Neubaiuir and von Schroder, and 
J. Kdnig {ZeiiH. fi(r auijcu'. tV/rw.. 181)1. KW) found that 
certain commercial preparations of indigo carnn'ne wuirc' 
quite usekiss for titrations with pc f.issium jiermaiiganate, 
since in the end-itaction they did not change, slu’/i’pty from 
green to yellow, but to uncertain brownisb-red shades. The 
best test of purity is afforded by a jm^ptical :i])plication. 

For purposes of i-ajiid comparison and re\iew, the [iro- 
perties, solutions and reac^ipns of the best-known indicators 
are given below^ 

Litmus.—K solution of litjnus is^irepare^l by treating the 
splid matq^’ial with hot water and liltering. Tl#e titrate is 
acidified with acetic acid and evaporated io dryness. Tlu', 
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flrit;d residuw is treated two or thi'oe times with hot alcqliol, 
and', after aj^ain dryiii", thf. residue is dissolved in water in 
the propoi-tion 1 : 10, the solution hein^^ ])reserved \Vith a 
trac(i of carbolie acid. 

Litmus may he used in the cold in the estimation of all 
miiu'ral acids, oxalic acid, lactic acid, butyric acid, ajid tar- 
taric acid even in presence of weak basis, e.f/., aniline, 
toluidine, (piinoline, etc. Jt cannot be used foi’ sul])hurous, 
hoi'ic, carbonic, phosphoric, silicic, arscnioiis, or chrf^mic 
acid or weak or^'anic acids. Some salts, ejj., lv,(lr()^, 
Na^HVO,, Najl '\sO,, and Na./IO._, are alkaline to litmus, 
the salts of thi‘ heav\ metals }j;enerall\ i)e,in^ acid. 

Pli(uiolj)]i{li((l('iii. This is dissoKed in alcohol in thi' 
pro])oi’tion I ; 10(1. Pheiiol])hthalein is sensitive, to all 
acids, even \\(*ak or;;anic ones and a.lso carbonic acid, there- 
fore it is a])])!icahl(‘ to the (‘stiniation ol all acids, ft is also 
useful for estimatin^^ free caustic alkali in carbonates, sul- 
phites, silicates, soaps, etc. Sodium carhonah' is alkaline 
to phenol])hthalein hut the bicarbonate is neuti'al. it ci^j-, 
not be used in jiresimce of ammonia or boric acid excejit 
by special methods. It should be^ neutralised with alkali 
before use. 

Meikijl Omiuje.- This is dissolved iii water in the ])ro})or- 
tion of 1 : 1000 and neutralised with dilute acid till the 
solution becomes oraiif^e-red. Methyl oranjfe is sensitive 
to most mineral acids, but is scarcely alh'cted by a few 
organic acids, and not at all by most organic acids, carbonic, 
and boric acid, etc., therefori' the alkali can be determined 
in carbonates and in salts of weak organic acids, borates, 
phos])hates, etc. It cannot be used for oxalic. acid as it 
gwes a partial reaction. 

Comjo /iVd. — This is dissolved in dO pei' cent, alcohol in 
the proportion 1 : 100„ It is suitable lor the estimation of 
free sulphuric acid in alum, etc., and also organic acids. 

ItoHulic Acid. -Dissolved in jiO per cent, alcohol in the 
proportion of 1 : ]0(J form?/’ a useful indicator for* mineral 
acids in artificial light which does not affect its colour. It 
is not svitaHe for titrating ammonia or organic acids. 

(’orft/f/'n.— This is dissolved in water in the proportion 
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1 : 100 and used in the same way as i¥)solie acid, th(' latter, 
however, is jii'ohahly tlie helttn- the two. * • 

'rhis is dissolved in alcohol in the ])ro])or- 
tioy 1 : 200. It is siiitalde for use in tlie estimation oj' 
carbonates, hut cannot he used for or|L;anic acids. 

Cocliiiiral <111(1 ('tirmniK' A<‘i(l — \ solution of coidiiiu'al is 
made by boiling 1 ])art of tin* ins(‘ct with HO ])arts of 
water, or (jarminic acid 1 [lail is dissoKcd iii 100 jiarts of 
water.* Tlie solution may he used in the I'slimation ol 
alkaliiK' earth ca,rl)onates, hut is not suitahh' for alkalis in 
pi'eseiKU' of alum Ilia or oi^^anic acids ui the presence of ii'oii 
and alumina. 

LdniKiiil. Tins is dissolved m 2ll jiei ceiil. alcohol m the 
])ro]iortiou 1 . 2(HU It is siiilahh' lor use m the estimation 
of alkalis, aluminates, (aiJciuni and ma^^iiesium hicaahona,tes, 
horax, alkaJim' silicati's and alummaU's. It is not siiitahle 
for oi'^^anic aiuds. Na.drO,, NaJlTO,, NaJI \s()^, and 
NaoSO.. are alkaline to lacnioid , the salts ol heaw metals 
-iiteng neutral. This indicator is afli'cted h) artificial li^ht, 

Turmeric .\n alcoholic solution of the powdered root is 
prepare^. Turmeiic is-sensitivi* to both acids and alkalis. 
It is most useful, howi'ver, in the form of a test ])a]H'j' for 
boric acid, with which, when dried, it ejvt's a bri^dit ri'd 
coloration, changed to ;^u-ecn hy caustic soda and lo blue 
by ammonia. 

. ST\^I),\lfl) SOUUTIONS. 

Till! standard solutions, which are in dail\ nS", inav eitlu'r 
be, normal or deciiiornial, but for c('rtain juirjioses other 
strengths such as double normal or st riji (half) nerm|l, etc., 
may be enifiloyed. Jif the latter case the number of c.c. (S' 
solution used must Ik* miilti])li(‘d by th<‘ jiiojiei factor, in 
order to obtain the corresjumdinj; niimbtu- of c.c. of noi'inal 
solution. The one or thi‘ othei' nu'thod is preferred accord- 
ing^ to individual circumstafi«es. 

In thd preparation of normal or standai’disisl solutions 
some initial sta*ndard substance is*i‘e(piirAl, by mean? of 
wiiicli the. strength of the solution is checkcHi; for this 
purpose th(' following substances are used fn acijimiitry 
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1. ClrystalliswT oxalic acid (to be used with caution, since 
it miiy be partially effloresced^ or contain excess of water, 
which conditions are not readily recognised). 

2. Anhydrous oxalic acid. 

3. Fused sodium carbonate (obtained by igniting sodium 
bicarbonate). 

4. Marble. 

f). Fotassiiim bitartraU;. 

(i. Sodium chloride. 

All thes(‘ standard substances must Ix' (jualitatively testfxi 
for]uirity; in geni'ral, those which can be ignitnd - sodium 
chloride, carbonate, ('tc. aia* to b»' ])referr('d, since' they 
cannot contain any unlviiown (piantity of wat('r, Wh('n the 
clu'mically puie com))ound has btrn dissolved, the solution 
is titrated by it in the known manner, using a si'iisiiive. 
indicator: the o})posite solutions are then standardised. 
This is the case with oxalic acid, soda and i)otassium tarti‘at('. 
With sodium chloiFb; a normal or decinormal solution is 
made, by means of which solutions of silver nitrat(‘ aW 
ammonium sulphocyanide are standardised, from whi(!h a hy- 
drochloric acid solution is staudai'dist'd by Volhard’s method 
(hydrochloi'ic acid + excess of silvei' nitrate, titrated bimk by 
ammonium sulphocyanide, using iron alum as indicatoi’). 

Fj’om each of the acids alkaline solutions maybe stand- 
ardised, and tlu'nce otlu'i* acids diluted if desinxl, (*tc. 

The standard solutions in common use, tln^ methods of 
titration and the indicators us('d, are*>given in tlu' following 
table. In the Appe.ndix will Ixj found a tabh; of the atomic 
weights of the elements ; the, molecular weights of important 
compounds and certain gravinu'tric and volumetric ecjuival- 
ents are given in the text uiid('r their particular headings. 

Fchling'ii Solution. — rj-e])aration : (n.) 34d)32 grammes 
crystallised copper sulphate dis^solved to 500 ; (h) 173 
grammes Kochelle .salt and 25 grammes caustic potash dis- 
solved t^ 500 c.c. 

Use: Equal volumes of (It) and {b) are mixed before use 
andsboiled witluthe soldtion tQ be tested for dextrose, the 
presencfci of' which is indicated by a precipitate pf cuprous 
oxide. Qu^alitatke and quantitative. 




1 In T}>o tal-le, an<l rtfterward>-, N used a> a (.onTraetion of normal : thu^ 2 N s-ulphuric aLid. N sulphuric acid and 
ilpliunc acid represent twice normal, normal and decinormal sulphuric aciil respectively. 
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Ncsslcrs — Prepiiration : 13 grammes of mei-curic 

chloride are dfissolved •'in 800 c.c. of hot watci', 35 gramiTios 
of potassium iodide an; graihialiy add(!d until tlio pi-ecipitate 
redissolves, nuircuric chloride solution is then again added 
drop hy dro}) until a pn'cipitate just remains ; 100 grammes 
of caustic ])Otash aie then dissolved in the liquid, which is 
mad(! u]) to 1,000 c.c. and the clear yellow solution pourcid 
off from th(' deposit. 

Use; Used in the detection and colorimetric estimation of 
ammonia in neutral or alkaline solution. * 

Starch Salutian. — Prc'paration ; {a} 5 grammes of starch 
are mixtal with a little watfU' and giadualiy intr()du(;ed into 
1,000 of boiling water, the iKpiid is hoih'd for several 
minutes, allowed to settle and filter('(U {h) or soluble starch 
is used, made (Zulkowsky) h) lu'ating starch witli chloriiu', 
hydrochloric acid, etc. 

Us('; B(!veral c.c. are added to the solution in iodorneti’ic 
estimations. Free iodine colours the stai’ch blue. 

To he keqit in a cool place. Is useless when mould is p(‘i‘- 
ceptihle. To jirt'serve the solution a trace tif caiholic ma^ 
hi' added, or the wlioh* ma.) hi' pasteuiised and covered with 
paraflin. Soluble starch must alvvavs he ke])t moist. 

Starch ami /'e/us-.s////// Iodide Sidatioii. hrepaiation ‘ 
Add a few ci vstals ol potassium iodide to the ahovi' starch 
solution. 

Usi' : reagent for nitrous acid, free chlorine, I'tc. 

Frequently used as potassium iodide starch papi'r. 

To he used with discretion, since fer'fic chloridi' also gives 
the reaction. 

Starch and Zinc Iodide. Solution. -I’rejiaration : 4 
grammes of starch are ground and gradually added to a 
boiling solution of 20 grammes ol /inc chloridi' in UK) c.c. of 
water; after heating some time, until almost cli'iii, the solu- 
tion is diluted, 2 gi'anfmes ol zinc iodide added and the 
volume made u]) to 1,000 c.c. 

Use: .A' standi and jiotassmm 'i.»dide solution. 

Should give no blue coloration with dilute siil])hiiric acid. 
Must'he ke])t in the daik.' 

Umni/tk Wi/.a/./M'ij. — Fi-eparation : About 35 
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grammes of uranium acetate are dissolved in water con- 
taining acetic acid, the solution made, i^ji to 1,000 c,c., allowed 
to stand several days, iilti'rt'd ^iid standardise ag.1iiist a 
solution of ])hosplu)ric aeid. 

Use : Used in the ('stinnition of phosphoric acid. 

li^oii Ammiminiii, JItiin. Use. ()-5 c.c. of cold saturatecl 
aipieous solution is added in titrating chloriiu' and copper 
by Volhard’s method. 

PolassiiniL Snlphociiavidc SoliiliinL—V\v]Y,iviii\on: i 
grifmine dissolved into 10 c.c. of water. 

Use: An e.xtn'imdy delicati* i-eagmil foi feriic salts; 
used in colorinu'tric (‘stimation ol iron. 

ItciKjcnt.-- Prepa.ation Solution, co])]H'r 
hydroxidi^ in ammonia. 

Use: .A solven4 for cellulo.'.e, cotton and silk. 

Milton's /I'rYO/e///. --Ur('])aration : 10 grammes mercury 
4- 25 grammes nitric acid (UIHU) + 25 c.c. water, dissolved 
lukewarm ; this solution mixed with a. solution of lOgi-ammes 
mercury in 22 grainiiu's nitiic acid (1'25 - UO s]). gr.) made 
tfn the wati'r-hath. 

Use ■ Heagent for albumins. 

IhHiiiis lii'iiijfiil.- Uieparation \I(‘i cm ic cliloi ide solu- 
tion is added to a solution of 5 gianinies ol ])otassiuin iodide 
until , 1 , ])ermaiie,nt ])reci})itale just a])p(‘ais; tiie solution is 
tiltered, 1 gramme of ammonium chloride is addl'd, and then 
dilute caiistic soda until a ]iei'manent pri'cipitate again 
forms, the liquid is tiltered and made up to 1,000 c.c. 

Use- Keagent for^races of fixed caustic alkalis (in soda, 
soap, etc.). 

. DipheiLijlanLim Sulutioii. Preparation 2 grammes of 
dipheiiylamiiie aii' dissolved i:i '00 c.c. of hot dilute* 
sulphuric acid (T. Of. itOOc.c. of strong sultihuiic a^-id (]i*^4') 
are then added. 

Use- Mxtremel) sem>iti\e reagent for traces of nitrates, 
nitric acid, ])eroxid('s, free chlorine. 

A few diops of the solijljon to be tested are added to about 
20 dr(5])s ol the reagent, tln^ mixture is shalo'ii for oiii 
minute. Oxalic acid must^lx' absfmt. 

, M-'pJiajijilcncdiamine Sohitmn. -Pre])araiioi^: grammi's 



8 


dyers’ materials. ■ 


are dissolved in water, sulphuric acid is added to acid reac- 
tion and the solution ,uiade up to 1,000 c.c. 

Uue' : Reaf^ent for iiitrou^' acid. 

Useful when iron salts pnwent the employment of starch 
and ]) 0 ta 8 sium iodide solution. 

StannoiiH Cltlurtdc Preparation : 1 j)art of 

crystallised stannous chloride dissolved in 2 parts of hydro- 
chloric acid (M9). 

Use : Bettendorf’s reagent for arsenic. 

Alkaline Lead (So/zz/dr/i.— Pre])ariition : 1 part ol toad 
acetate is dissolvtul in 10 parts of distilled watej- and caustic 
soda added until the precipitate just redissolves. 

Use : Reagent for sulphuretted hydrogen. 

Jiirhromak Soliiliau.—Vn^‘Ar,\>i\on : A solution 
containing ;{‘H74 grammes of pure fused potsssium bichromate 
in 1,000 c.c. 

Use: To control the strength of standard sodium thio- 
sulphate solution. 20 c.c. of this solution lilanate 0’2 
gramme of iodine (in sulphuric acid solution, containing 1 
to 2 grammes of potassium iodide), which is titrated wit^i 
sodium thiosulphate solution. 

Sodnun Niira'pi nnside Solution. Urejiaration : 1 part of 
sodium nitroprusside dissolved in 50 jiarts ot water. 

Use: Delicate reagent for sulphuivtted hydrogen and 
alkaline sulphides. 

Indiijo An/ //.//()».— Breparation : Indigotin dissolved in 
fuming sulphuric acid, and the solution diluted so that 10 c.c. 
= O'OOl gramme NoOr,. 

Use: Estimation ot nitric acid and nitrates, estimation 
of oxygen in water. 

Chlorates and fre(‘ chloriiui disturb the l eaction. ■ 

ikdaHHiwii Nitrate PrepanUion : A solution con- 

taining O’ 1H72 gramme ol ])ure ])otassium nitrate in 1,000 c.c. 

Use: In standardising the above indigo solution, 10 c.c. 
of potassium nitrate solution contain O’OOl gi’amme N.20^. 

See estipiatiou of nitric acid, m,?()I.er Water. 

Barium Chloride Solution, ^'reparation : A solution con- 
tainii-yg 0’52d gi’ani,me of ciystallised BaCL, 21IoO in 1,000 c.c. 

Use : Sj;e determination of hardness of vvatiu’. 

100 c.c. = 12“ (German) of hardness. 
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Am'moniinn Molyhdak Snlntion. — Preparation: 1 part 
of niolylulio acid dissolved in 4 parts of ammonia (H per 
cent. and the solution •|)oi*i-(‘d into 15 parts of ^iftric 
acid (sp. f^r. 1‘2) ; oi- 150 jfraniines of ])uie aninioniuin molyb- 
datu dissolved by bt'atin^ in 1,000 c.c. of water, and mixed 
witb^ 1,000 c.c. of nitric acid (1-2). Allow to stand foi’ 
several days in a inod(M-at(‘ly warm place, and, if necessary, 
pour off from the deposit. 

Use : Used in the detection and estimation of phosphoric 
aci(T. To he kept in the dark (Fn'senius, (Jiiant. Anal., 11. 
540). 



(^JIAPTKR 11. 

PRIMAHV MATEHlAliS. 

Water. 

It is sufficiently well known that Wiiiter plays an all- 
important pai't in (lyeinff. Now the iron, then the linn;, 
or again th(! sulphuric ae.id has a distnrhing action. The 
essential chai’acteristics of water required for household and 
technical ])urposes are quite diffei'ent. For the former pur- 
pos(' even traces of aininonia and nitrous acid make a water 
ap])eai at hiast suspicious, and, on tll(^ othei- hand, a cei'taiii 
quantity of iron and a e.onsiderahh* degree ol hai'dness ai’e 
quite harmless and »*ven to sonu' extent impart a ]ileasant 
flavour. For technical pur])oses traces of ammonia, etc., 
are quite unimportant ; the principal attention must Ix' given 
to the hai'dness and iron content. Tlu* hardiness of water 
is known to produce hoiler scale, which causes loss ol heat, 
renders hoiler explosions possible, an»] in any case shortens 
the life of the boiler. Iron on its part injures the dyes and 
causes spots; it is esjiecially harmful in Turke\-i'ed dyeing 
and in bleaching. Definite limits for tlu' ])ermissihle amount 
of impilrities in water for technical oi* household use cannot 
he laid down ; the wdiole of tin* circumstances must he taken 
into consideration in (li^ciding whelher a watei may he used, 
how and to what extent it is to he purilied, etc. Ihii'ification 
is iiaturn^[ly avoided as far as pontsihle, since it is a costly 
process : a good system api^lied to an average W'ate'r of 10" 
of Ikirdness ((ie«nan) ccfrits ahoyt 1 farthing Jier cubic metre. 

AppfiiK'a'ikc.— Ck.'Av or turbid, colourless or* coloured. 

( 10 ) 
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(/ompare in a j^dass tul)t‘ 70 cm. long, 20 mm. wide, with 
distilled water. 

S'mell . — Examine at lO" toVKr*^!. (coal gas, sulphuretted 
hydrogen). 

Ttf,s77\— l^xamine at 15’ to 20*' (!. 

JlfHuiion. Litmus and turmeric ])aper, cold and hot. 

t^ualltiitively, hy means of Nessler’s reagent 
(which see). Quantitativcdy, hy the colorimetric process, in 
comparison with an ammonium chloride solution containing 
d‘l^ gi'aninies per litre, 1 c.c. of which contains 1 milli- 
gramme of ammonia (NIL,) (.T. Konig, ('hnit. Zeit., 1H97, 
ry.lO; J. S. (\ /., 1H<)7, 9:{(>)’! 

Nitroaa Acid. Qualitativ('l\, hy means ()f])olassium iodide 
and stai'ch solution ; in the ])resence of iron salts, hy means 
of m-ph('nyl(m(Hliafnine solution. Quantitativel} hy a colori- 
metric ])j'()c('ss against a solution containing a delinite 
quantity of N./),, (()’4()(> gi amine silvm nitiite with excess 
of sodium chloi'ide in l,()()()c.c. , the lilteied solution con- 
tains fH milligramme N .0, in 1 c.c.) (d. Konig, hic. cit.). 

%’arlKiiiic Acid.— ])cU'vAci\ hy linu' water. 

Siilphiindlcd llijdi'oiicii. Detected h\ nuains of lead 
acetate papei . 

Lead mid (dlicr lictirif inctiih. Detrctial h\ means ot 
sulphiiri'tted h\(lrogen water. 

Kline .Ic/^/. -Qiiahtativei}, hy nii'ans of di})hen)lainme 
solution. (jhiantitativel_\, see below. ■ 

Hardness of Water, -This pro]H!rty is vai-iousl) i‘.x])ressed 
in different countrii's. 

English scale, 1“ 1 grain (!a(l()_, in 1 gallon of • at.^r. 

(lorinan ,, 1*^ 1 part CaO in 100,000 parts ol vviitor. 

French „ ^ -- 1 ]iarl. CalK). in iai.0<K) parts of wa^cr. 


Fnglihli. 

ch vinan. 

Frcin-li. 

0 70 

• O-.W' 

1 


1 ' 

] 7'!' 

1" 

O-S' 



• • % 

A distinction is made hetwemi “total” and “])ermanent 
hardness-; when tin' ('xpies^ion “liTirdiiessil’ is not ipiaWied, 
total hankiess is al\va\s understood. Total hafdn^ss is the 
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hardness of the untreated warter; permanent hardness is* 
that of the' water after boiling ten to fifteen minutes, re- 
pla\jihg the evaporated water,' and filtering. The difference 
is known as temporary hardness. Both total and permanent , 
^ hardness are determined with the same solutions. 

1. Gravimetric (istimations of lime and magnesia, calcula- ■ 
tion of the magnesia into the equivalent quantity of lime 
(see p. 16) : the sum, expressed as parts of C'aO in 100,000 
parts of water, gives the hardness on the Gei iuan scale. 

2. Acidimetric estimation : 100 to 200 c.c. of watef are 
evaporated with excess of sodium carbonatt! to 25 c.c., the 
resulting alkaline earth carbonates are. lilt(!red off, washed 
to neutral i'oaction, and titrated together with the filter 
paper in a porcelain dish with V, N niti'ic acid ; 1 c.c. hi 
acid = 0-005 gramme GaOO., = 0-(K)2S giiimnie GaO. Or 
the carbonates are dissolved in exc(!ss of N, ITGl and 
titi-ate.d back with NaJlO. 

3. Titration with a standard soa]) solution (the methods 
of Gaisst, Knauss atul Glark). 

(a) 0-523 gramme of pure crystallised barium chloridtfis 
dissolved and the solution made up to 1,000 c.c. ; the quantity 
of barium chloride contaiiuMl in 100 c.c. of this solution 
corresponds to 12' of hardness (G(‘rnian). 

0-2 granmu! puns GaGO., dissolvc'd in IIGI, eva])orated off 
acid and mad(; uj) to 1,000 c.c. 50 c.c. of this solution is 
mad(! (iqui valent to 14-25 c.c. soap solution (Glark). A table 
is used for estimating d(‘gi-(!es of haidiiess, S(‘e below. 

(5) 20 grammes of pure soap ai-e liissolved in 1,000 c.c. 
of alcohol (56 ])er cent, by volume). 

Solution (/>) is now standardiwid against (a ) : 100 c.c. of 
the latter ari; brought into a stoppered bottje of about 200 c.c. 
capacity, the soap solution is gradually added from a burette 
until, alter violent shaking, the foam remains for live minutes. 
The soa}) solution is then diliiU'd with 56 ])('r emit, alcohol, 
in accordance with the volume used in the expei iiiient, so 
that 45 e.c. exactly correspond 100 c.c. of the barium 
chloride solution. Now 100 c.c. of the water under (‘xamina- 
tion«an' titratcid ‘.vith this soap solution in the same maniuir 
as the 1*00 c.c. of barium chloride solution, ix.; the soap 
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solution is gradually run fi*orn a burette, into 100 c.c. of the 
water, with violent shaking, iijitil the froth enduj-cs fqr hve 
minutes. The hardiuiss of tlio w^ter, which is not ])J‘opor- 
tional to the soa]) used, is obtained from the table below. 
In case more than 15 c.c. of the soap solution are r(5qiiired,„ 
the water under examination must be propoi tioiiately diluted 
with distilled wat(']'. 

Table, af JIardnc.su {(ierman). 


J) Soltitinii 

11 Ill'll Ilf V. 

SiMp Sitlhllilll 

llunliir'-s 

llcf'IU'S 

Su!i|i Sul III ion 

IIiinliRNs 


(({mniin) 


' ((lermitn). 


((Jcnnaii). 

:ri 

t 

o-b 

IS'!) 

1-5 

8t-7 

H>9 

i-ii 

0'7 

1'.)'7 

4-7 

88 .1 

1)-1 

hO ' 

()•!) 

20- 1 

1".) 

8() 0 

9-3 

b'S 

M 

21-2 

.M 

;i(;'7 

9'5 

B’G 

I'H 

21".) 

5-8 

87 1 

9-7 

7-4 


22-(; 

6'd 

88-1 

9-9 


l’7 

28-8 

b'7 

88 1 

lO-O 

9-0 ; 

I’ll 

24'() 

5-9 

88-7 ' 

lO'l 

<)’8 i 

2-1 

2 I’H 

(M 

89‘4 ' 

]0*8 

10-5 . 

2-;! 


Ii8 

40 1 

10‘5 

11-:) 

2-.'‘) 

20-2 

d'5 

40-8 

10'7 

12‘1 ■ 

2’7 

2H‘) 

(>•7 

41 5 

10-9 

i2'H ; 

2'!) 

27-(; 

l)-9 

12-1 

IM 

18-0 

8-1 

2.S-4 

7-1 

42-4 

11'2 

14 8 

:i-8 

21) 1 

7*8 

12*8 

IIS! 

J5*l 


2')'.S 

7-5 

18-1 ; 

li-4 1 

1,V() 

:i-7 

8f)-.8 

7-7 

4.1 t 

11 -b i 

Jd-O 

:j'<) 

81-2 

7-9 

48-7 ' 

ll-tl 1 

17*4 

I'l 

8M) 

8-1 

44-0 ' 

U'7 

17’8 

4-2 

82-0 

8-8 

11-^ 

11-8 

J8-i ! 

4-8 

88-8 

8-.0 

, 44 ■ 

U‘9 

18-5 •, 

4-1 

84-0 

H-7 

IM) ! 

12-0 , 


Total Solids,— 100 to,2.‘)0 c.c. of the. water are (!va])orated 
in a ])latinum or ])orcelain dish 6n the watcM-bath, the 
residue dried at 105'" (k, weighed, and calculated to 100,000 
parts. The residue, may'he ^.ignited (see Onjawic Mailer) 
and be used in. the estimation of iron. • 

Chlorine,— 25, 50 or 10(T c.c. of the water aw^ titraftd by 
N silver nitrate solution, with neutral potassiiffn ebrom- 
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ate aK indicator, nntil a brown coloration just occurs, Tlie 
result is calculated to 100 litres. 1 (?.c. N* ijilver^solu- 
tion - 0‘00^154 ^n-amnie of cldorin^. * 

Nitric Acid (TroninisdorlT-Marx). — 10 or %") c.c. of the 
water an; titrated in a small flask with indi^^o solutioni 
until^on tlu; addition of 20 (;.c. of mixed fuminjf and ordi- 
nary sulphuric add, th(‘ initial tem]»eralure of the mixture 
being JHO" C., tin' li(juid just a])])(',ais slighll\ greeji. This 
csti^nation must he ])erformed several times, first ap])roxi- 
mately^ then aeeui-ately. It is imjiortant that the indigo 
solution he added Jitsl, aaid llien the sulphuric acid (in tlu' 
lirst rough exjiennuMit tlu' sulphuiic a. -id may he added 
first and the mixture titrah'd with mdigi solution). When 
the solution, aftm shaking with sulphuiic acid, still ajijiears 
yi'llow, the exjH'riiiK'iit niusl he* iep»',i.(,ed with moie indigo 
solution, until tlu- ])Oint is hit at which a green coloration 
ajipears on shaking with sulphuric acid (see //id/'/e Solti- 
iinu). 

^The acid should he ti'sted to see tha,t it is free from 
nitrates. 

Nitric acid in other salts may also he estimated by this 
process* 

The results are accurate only at great dilutions, the 
wati'r must he piopoi’tionately diluted when more than 
;} milligrammes of N./)r, are contained in 25 c.c. 

Kxamph' : I'oi 10 c.c. of water, 10 c..c. ot indigo solution 
are usi'd (7 c.ix ofmd^a) solution J milligramme, N.)!),,) ; 
7: 1-10: X. or x - J.-IO. Thus in lO c.c. of waiter there 
is 1-43 milligramnie N/).„ or in 100 litri's o water 14x‘l 
grammes NmO;,. 

Gravimetric Eftim^tions (Si(J.„ 1 .*,0 AIA- Mg(J, 

Silica. 2 litres ol water (1. and 11.) nre evaporati'd 
separately, the residiu's moistened wiTh a little strong hydro- 
chloric acid, evaporated and heated for two hours at 105" C. 
in order to render the silica inidoliihle. The lesidifes, 1. and 
II., are taken w]) in hot dilute hyijrochloric acid, th(' silica 
brought on to an ash-froe tiller jiaper, whicFi is (Jfied, ignited, 
and the residue calculated as SiO^ per 10(1 liti'cs. 
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Iron and J/-«wma.~The iiltmte from the Si()2 of litre 1. 
is precipitH.ted with ammonia, heated for some time to drive 
off the "reater part of the ammonia, the precipitatti allowt'd 
to settle, the liquid decanted off, iiltered, the residue 
washed with hot water, ifijnited and weJ^died = Fe.,0., + 

41 . 0 ;,. ' ■ 

Iron , — In the precipitate, or in a residue obtained by 
evaporating^ th{i water, the iron is dehn'inim'd colorimetric- 
ally ; the alumina is then calculated by diff(U'enc(i (ivonjind 
alumifiium may also be se])arat(‘d, e.ij., by treating; the 
hydrochloric acid solution with excess of (!austi(; soda, in 
which aUnnina is soluble, but ferric b)d)’o\id(', insoluble). 

himo. The lilti’aU'. from iron and aluminium is made' 
ainmoniacal, ammonium oxalate added, the, liquid b^ft for 
some hours on the water-bath, lilten'd after tw('lve, hours, 
the preci})itate drit'd and i^mihsl, linally before, the blow})ipe 
to constant wadf^ht. It is weij^hed a.s (laO and calculated 
to 100 litres (to clu'ck tlu' result it may b(' converted into 
CaHOi) or (la(X).( as the case may be. 

Mafineaia. -The liltrati! froin the lime is allowed to stand 
for twelve hours in the cold with amnionimn chloride, 
ammonia and sodium })hos])hat(', The ])reci()itate is Iiltered 
off, i<,mit(*d and wei'.died. The pyroplmsidiate, 
obtaiiuid is now calculat'd to M^d) and reduced to 100 
litres. 

Hidjdinrlc /led/.— Tin; filtrate from the silica of litre IT. 
is preci])itated boilin^^ with exc(',ss of ba.rium chloiddi^ after 
addition of hydrochloric acid. The precipitati' is Iiltered off, 
ignited, weighed, and the barium sulphate obtained calculated 
to SO,; pe,r too litres. 

Carbonic Acid.— The carbonic acid Cv.ntaiiu'd in water 
is not of i7iuch im])ortanc(', in dyeing. The carbonates can 
he determined by direct titration of 500 c.c. of the water 
with N hydrochloric acid and methyl orange. Allowance 
must be made for the sensibility correction of the indicator. 
1 c.c. of N acid = 0-0022 -gramme (JO.^. 

Free, carbonic acid, present along with Oie carbonates, 
is best deUrmined by J*ettenkofer’a method : 100 c.c. of 
water are mixed in a flask with 3 c.c. of strong barium 
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chloride solution, 2 c.c. of ammonium chloride ^solution, and 
45 c.c. of standardised baryta solutflm, the fksk ij; well 
corked, sliakcm, and allowed *to ^ktand untd the precipitate 
has settled. An ali(juot portion (50 or 75 c.c.) of the clear 
solution is titrated with N nitric acid, the result calculated 
to the wdiole volume, /.c. 150 c.c., and deduct'd from the 
45 c.c. of baryta solution or tin* e(]ui\alent aniount of 
nitric acid. 

Exainph^ : 45 c.c. of baryta watm are e(piivakmt to 40 c.c. 
of Si nitric acid ; 50 c.c. of the ch-ar solution re(|uire 10 
c.c. of N acid ; 40 - 10 x d - 00 : c. of N acid pt'r 100 
c.c. of \vat('r = l'L\S gramnu' of (it), in 1 litre of water. 

Organic Matter,— (u) Ap))roxmiately by i^mitin*? the 
residue ohtaim'd on evapoi'ation, mmstenin^ with ammonium 
carbonate and a^^itin i; 4 uitiii'^ 1(010,1). The loss in wei^dit 
is organic matti'r. 

{b) More accurat(‘l\ h\ liti'ation with potassium ])erniam 
ganate: 100 c.c. of the water (measuKal iii a giaduati'd 
tiask, not by a pipidte) !i,r(' boiled in a 300 c c. tlask with 
Iff c.c. of diluh' siilphmh; acid (1 -1) and 10 or 20 c.c. of 
N ])otassiiim permanganate solution, foi exactly ten 
minutesf reckoning from the, commencemeni ol ebullition. 
The colour must be distinctly red at the conclusion, other- 
wise, more ])ermanganate must he used. The solution is 
thtm cooled lo 00’ to 70 decolourised with , N oxalic 
acid (10 or 20 c.c.) ami titrated hack with N perman- 
ganate until till' pink coloration is ])ermaiienl. 

The rtisult is geiierafty expressed in gian ,n« s of jierman- 
ganate requinxi by 100 litres of water. I c.c. ol N 
j)erniangaiiat(5 == O’OOOdlO gramm ; 1 MnO, jim- 100 c c., or 
0’310 graniiiu' jier^IOOJitres ofwatei. Tin* caiculahon as 
organic matter is very })ro])(‘rly ix'ing abandoned, since its 
value is problematical, in view of the \ery varying amounts 
of ])ermanganate, reipiired by different organic compounds. 

Jf the water contains much nitrite, Idif) part of ])e]‘man- 
ganate must he deducted hV 1 -^^irt of Ni),,. If it^joiitains 
considerable (puuitities of ammonia^ this must he removed 
by a preliminary evaporation* to about half flie )^«]ume.^he 
ewipora ted “water being then replaced liy distilled. * 
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Volatile organic matter would, however, thus be lost. 

As, .a ru|p, in dyeing, the quantity of organic matter is 
without importance. IsoLted cases have been observed in 
which an abnormal quatitity of organic matter decomposed 
^certain artiticial dyes or brought about reduction in mordant- 
ing wool with potassium bichromate {Leipz. Fdrberzeit., 
1897, 8, 88). 

Avemije VahcH.—lio how great an extent the composition 
of water varies with its source will be seen from the^ligures 
given in the following table, which were obtained by an 
English commission as the avei-age values of GOO usable 
waters. The ligures repre-sent grammes })er 100,000 parts 
of water, 

Aemuje Valnen Obtained by the Enylinh Volliilwit of liivcn 
CovimiKsion. 
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lliinliiess. 


r'CO 


1 a 

! 1. 

1 

ci 


iVrma- 

lU'llt. 

Total. 

Kaiu water 
Upland Surface 

2-95 

0'07 

0-()15 1 0*029 ! 

i i 

0*003 

0 042 : U‘822 

■ 0*5 

0*8 

water . 

!eG7 

0-:-)22 

0*032 i 0*002 j 

0*009 

0*042 3*13 

4*3 

5*4 

Deep Well water 


0-0()l 

0*018 1 0*012 

0*495 

0*522 1 5*11 

j 9*2 

25*0 

Spring water . 

2H'20 

O-OGG 

0*013 1 0*001 j 

0*383 

0*39G 1 2 49 

j7.5 

18*5 


Water Purification.— Water maj be })urilied by various 
methods, mechanical and chemical. 

The mechanical puriJication of water is accomplished , by 
allowing it to How through a number of filtering layers, by 
whicli the suspendi-d particles are retained. Eor example, 
a Berlin municipal iWtar is composed as follows : 0-3 m. of 
clay, 0T5 in. of linen, 0*3 in. of gravel and coarse sand, 0'45 
m. of fine sand ; the Altona filter contains 2'2 m. of pebbles 
the sizq of a fist, 1‘fj m.of coarat. gravel, 7*0 m. of fine gravel 
and 0'9 m. of fim^ sand. 

^y cheniicahpurificalion dissolvi'd constituents are wholly 
or pail'ally eliminated. 
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1. Lime or lime waier, auaea in projioriion tfi) the tempor- 
ary hardness ; excess of lime is to be avoided. 

• * 

Ca(nCO.d.. -1- Oa(()H). - liU./) + 2CaCO;;. 

2, Water glass, (‘specially used for \vat('rs with great peri 
manf'iit hardness; for (‘ach L of hardness and 100 litres of 
water, 3 gramnu'S of wati'r glass and 3 gi-aniiiu's of calcined 
soda are us(‘d. Hince the ))reei})itate setth's very slowly the 
water must h(' filtei-ed. 

^ Soda and soap, in silk-dyeing. Tht' water is lioiled and 
the scum removed. 

4. Barium salts. BaCOj -p (kiSO., ^ BaSO^ -f La(!0^ 
The disadvantage is that barium eailionate, is dissolved by 
free carbonic acid and the waU'i is tfius made ])oisonous if 
barium is in exca^s^. 

5. Ammonium oxalate - is poisonous, and, simie excess is 
unavoidable, should not be ust-d. 

0. Alum: not siiilabK', siiici* potassium and ammonium 
salts are introduced. 

f. Aluminium sulphate: good action on waters which ai'e 
coloured. Lxcess increases tb(‘ pei-maiumt hardness. 

8. hV.uric chlorid(', fei-rous sulphate. 

9. M(jtallic ii’on I kilo, of iron wire is used to 100,000 
litres of ^^ater, ferric h)(lroxidi‘ being lormed. Not suitable, 
since filtering is necessary. 

In addition to thes(‘ systematic imdtiodsof puril}ing water, 
various so-called “boiler fluids” have been proposed and 
brought on to the niafket. (leiierally s])eal\ing (I) they 
make soluble those salts contained in the \\:.Ier which form 
boiler scale, or (2) cause* the scale to be, friable and therefore 
readily removed, tljus increasing thi lile and ^lO’etyof tht^ 
boiler. The substances usedfor this purpose act nu'chanically 
or chemically, the former by contact pK'vent tlu* precipitation 
or caus(‘ the scale to dejiosit in a less 'dangerous condition, 
whilst the latter enter into chemical reactions with the salts 
in the water. The followinff fist (jpntaiiis the most inTportant 
anti-incrustators, mixtures of which yi the most varied pro- 
portions are used :— 

Soda, ammonium chloride,;, barium chloride;, stannous 
chloride, caustic soda, lime, hydrochloric acid, tafinic acid, 



20 


DYEKR’ MA?’ETIIALS.' 


catechu, oaV and pine sawdust, slimy substances, potato 
chipsf dextrine, flour, bran, . resin, pitch, clay, paraffin, 
petroleum and numerous dther substances. 

The watei' may also be corrected in the dye-bath itself ; 
1)his is b()st doiui wdtb acetic acid, which is add('d in quantity 
equivahiut to the t('inporary hardness. Foi- ('Very 'S'' of 
temporary hardness S5 to Hb c.c. of comnuTcial acetic acid 
are added per cubic nietix'. If too much aci'tic acid is added, 
tlu'. formation of the liilo's of the coloui-inj^f matters takes 
place very slowly, and lon^j; boilinj:; is necessary (set* also 
hh'ancis Wyatt, /vuj/. aiul Miiiiiui Jounud, 181)5, (iO, 220; 
Nosselt, ZeitH. d. T. d. IiKjcniciirc, 1895, 89, 991 : 111. Bchleh, 
Dan Wasser inid dcr Kmcldeni, ])ublislu'd by F. Mayei’, Aix- 
la-Chapelle, 1897). 

Technical Exannination of the Suitability of a Water.— 

Whetluu’ a water is suitable for use in d\eingand [)i'intin^ for 
one purpose or anothei, and to what exb'iit it influences the 
shades, can b(' suitabl\ asceilaiiu'd by makin*; c.onqiarative 
dy(.'inff, (itc., trials with distilled water and the water under 
('.xam illation. 

For such an expmiment 80 to 40 litK'sol water are j^t'iier- 
ally sufficK'iit, m which (‘.otton, wool or silk is mordanted, 
dyed, jirinted, washed, etc. 1 1 the shades turn out worst' than 
those obtained with distilled water, tlu'u the water must he 
coiidemiK'd, otlu'rwise it is to lx* rt'^arded as suitabk*. For 
such e\])eriments, logwood, fustic, vesu\ine and safranine, 
ainon^ others, arc* suitabh* (see 11. k'an^e, FarhcnciL, 1891, 
No. 28, and liehmann, ihid., 189o, No. 84, ]). 878). 

Effluents.— In tin* examination of effluents, the corrosive, 
malodorous and poisonous constituents r(‘(;eive tlu' first 
(attt'iiffion. Thus, in the first ])lac(', f.he i^eidit) oi' alkalinity, 
then the jiresenci* or abstmct* of sul])hurett(Hl hydroi^en, 
substances producing that fjjas, .and in }^<‘nm■al suhstanc(^s 
of bad odour, and finall\ the pri'sence or absence of poisonous 
matters (lead, arsenic, aniline, etc.), must be ascertained. 

As wuth wab'i- for use, tlx followun^^ constituents also serve 
to*characteris(ij^ an (ffilin'iit: residin' on ev!>i)oration, organic 
matteiii sfit'ipendi^d matter, lime, magnesia, chloiine, sulphuric 
acid, ammoiiia„nitric acid, nitrous acid, phosphoVic acid, ^‘tc. 
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((/. F. Fischer, Zciis. (nincw. F/w-.w, JSDO, (iJ.; J. S. C. 
1890, 93, 1111(1 .1. Koni^f, Ze.ils^an^r.ir. Chciti., 18911, 88f. # 

TextiijE FiiiiiKs: (Iremicat/ I’Ixvmination. , 

!.• Detection of Cellulose, Wood Fibre, Lignified Fibre.-- 

Iodine solution and suljdiiirie acid niixtnn'. 

(ft) One <^n'ainine ol potassium iodide' dissolve'd to JOO c.c. 
ol ^vat['r, i(^dine then adeh'd to saturation (excess i (’mains at 
the bottom of th(' solution). 

(/() I’hive volunu'S ol stroiijf dphuric acid aiv slowly 
addl'd, \^it^l coolinj^, to a mixture ol 2 \olumes of thi' puiest 
f,dyc('rin and 1 volume of dist'lh'd wateix 

The t('st is c.iri’K^'d out as lollow”' The lihri' under exam- 
ination is moisU'ued on the slidi- witli a lew (lio])sof the 
ahov(' iodnu' solution, the ('xcf'ss I’emoved afU'i some time 
by means of lilter-])ap('r and one to two diopsol solution (/;) 
added. i’ui‘(‘ cellulose doi's not swi'll aaid is colouied ])iii'(! 
blue; li^nilied tibia's are colouia'd m'How. 

2i Detection of Cellulose, /iiujchloi ah' iodim' solution. 
Tn ])la;Ce ol tlu’ abo\e two solutions a, solution o) iodine and 
zinc ell Irfride nia\ be used, which ciiloiiis c.elliilose reddish 
to bluish-violet. \ solution ol iodiiu' in jiotassium iodide 
solution is mixed with stron*.; zinc chloride solution (accoid- 
in^MiO von llohnel, 1 ])art ol iodnu', 5 parts ol potassium 
iodid«>, dOjiaits of zinc chloiide and 14 paiUofwatei ; or 
lOOpartsof /n('l,olsp.^i. -f 12 pai fs of 11 .0 + li parts 
of KL + iodine, initil KHiimi vapours are e\ol ed). 

3. Detection of Lignified Fibres.- An aipu ois solution of 
ind'ol, follo\\ed b\ the addition •’\droch!oi ic acid (rc'd 
coloration): aniliiufsuljihate or hydri. hloride, iudo\,^d ]>^ 
dilute hydrochloric acid (^^ol(h'n-yello'\ coloration); jihloro- 
^^diicinol and h_\drochiori« acid (red^ coloration), na})h- 
thylamine hydixxdiloridi' (oran^fe c.oloration). 

Sections ol jut(' ^dve no colour reactions with these rc'- 
agents, whilst they are coKurer’. a tine yellow by No. 1 
(iodine solution ayd sulphuric acid). . ^ ^ 

4, Detection of Cotton and Lignified Fib^s,,-Am- 

moliiacal c(5pper oxide. Freshly precipitatjpd coj)p(!r hy- 
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droxitle is dissolved in strong ammonia, and tho solution kept 
in d-ark, well -stoppered bottles. The solution at once dis- 
solves dry cotton; cellulose, slightly lignilied fibres (hemp), 
swell considerably or dissolve ; strongly lignified fibres barely 
swell. 

5, Detection of Animal or Vegetable Fibre.— Napbtbol 
solution, O'Ol gramme of pure fibre is treated with 1 c.c. of 
water and 2 drops of a 15 to 20 per cent, alcoholic solution 
of rt-na})hthol, 1 c.c. of strong suljdiuric acid is then added. 
If a V('getabl(' libre is })i’(‘sent, a deep violet solution is formc'd 
on shaking; animal libn's give a yc'llowish-i’t'ddish brown 
coloration (the fibre remains undissolved). Tf thymol be 
used instead of a-naphtbol, the solution becomes red. 

The following conclusions may b(' drawn, based upon the 
coloration and the solubility or insolubility of the. librt'. 


Colorjvtiou. 


Sliglil (If IK) (lolovfitiun. 


Tho fibre dis- 
solves at 
once 

The fibre par- 
tiially dih- 
solves 


vegetable fibre The fibre dis- 1 ... 
alone or mixed ' solves at. nnei; j 
with silk. I The lilire does \ > 

vegetable fibre ' not dissolve j 

mixed with ; Tlie fibre parti- \ wool mixed 
wool 01 per- ; ally dissolves | with silk, 

baps wiib silk. 


6. Detection of Animal and Vegetable Fibres. A 

caustic soda or jiotash solution of H ])or cent, strength (fi'' to 
7" V). = 1'04 s]). gr.) dissolves animal lihres, whilst vegetahh' 
iibres I'mnain almost nnattacked. j.AVool dissolves in live 
minutes, silk in ten to liftecm minutes at wabu’-batb tempera- 
tures. 

The following inc'thod for estimating cotton in wooHen 
fahricb is official in (Germany : to 5 granwnes of woollen yarn 
contained in a beaker of 1 litre, capacity are added 200 c.c. 
of 10 ])er cent, caustic soda sohitHin ; tlie liquid is slowly (in 
about twenty minutes) hi-ought to the boil over a small fiame 
and then maintained gently boiling for fifteen minutes longer. 
The wool is tlum cornjdeteh dissolved (dressed woollen yarn 
mpst previously be tl^eated with d ])er cent, hydrochloric 
acid a^nd'svashed with hot water). When the wool is dis- 
solved, the liquipl is filtered through a weighed (iooch crucible, 
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which is dried at a j^'entlc' h('at, allowed to staiul,a short time 
in the air, and weighed. Tlje increase in weight (?f,thc 
crucible gives the weight of th(‘ c!)tton Jihre. 

7i Detection of Wool and Cotton,- -i^osaniline solutiorn 
If AVt)ol and cotton b(‘ (li])|MMl for soiik' seconds in a Wiirin oi* 
hot ^olouihiss solution of rosaniliiie containing ammonia, 
and then washed in the cold, the wool lua'-oiiies rial as soon 
as all the alkali is removed, whilst the cotton remains eolour- 
les^. ^ilk behaves like a\oo1, linen, jute, (‘tc., as cotton. 
The colourless rosaniline solution is obtained l)^ adding 
caustic soda or ammonia to a luibng solution of magimta 
and filtering. 

8i Nitric acid. Boiling (iiliite nitric acid colours wool 
yellow (silk to a li'ss extent), \\hi!si, \egetable tilu'es (cotton, 
flax, blimp, etc.) remain colourless. 

9. Detection of Silk, Wool, Cotton. Nitric and sul- 
phuric acids. Silk (and goats’ wool) when lelt for tifteen 
minutes in a nitrating mixtuie (eipial volumes of strong 
nitric and sulphuric acids) is conpileiidy dissohed ; wool is 
coroured yellow to yellowish-brown ; vi'getahle tihi'i's, on the 
contrary, are altered neither ni colon i nor structure (gun- 
cotton). • 

10. Phenomena of Combustion. .Vnimal tihri's hum 
slowl)', since they contain nitrogen, and give off a smell 
peculiar to many nitrogenous substances (horn, hair, hoofs, 
etc.). Tile) b'ave a residue ol c.uhon, which hums with 
difficulty, and relatively much ash. The volatile products 
of comhiistioii redden moist turmerie ]''iHi. Vegetable 
fibres hum readily, producing an I'mpyreumaL.c acid odour 
(somewhat like paper), they giv • litth' ash and the va])Ours 
redden moist neutml lilnius jiaper. 

11. Behaviour towards Various Reagents.— (n) Silk re- 
mains nndissolved by sul|^mric acid foronl) a few moments, 
whilst wool remains longer nndissolved. Hence a process 
for the quantitative separiition of silk and wool' dilute the 
solution and filter. 

(b) Silk and vegetable fibres ai'e pot coloured by a solu- 
tion of litharge in caustic soda, whilst wool, on Account of 
th*e sulphul’ it contains, is coloured brown. 
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Ammojiiiical copper oxide solution dissolves silk, wool 
remaifas undissolved. ’ 

(fl) A solution of wool Di caustic potash f,hves a violet 
coloration with sodium nitroprusside. 

' (e) Wool dissolves in 10 per cent, caustic soda on' the 
water-bath within five minutes, whilst silk re(juires ten to 
fifteen minutes for com])lete solution. 

12. Detection of Cotton and Linen. Kindi's test. 
The lihre, freed from di'essin^jj, is placed in stron^f sulphuj’ic 
acid for half a minute to two minutes, accordin^^ to its thick- 
ness, it is washed with watei', ^^ently ruhhed with th(' iinjj;ei‘s, 
})lac('d in dilute ammonia and drii'd. Any cotton jiresent 
is converted by the acid into a jVlly, which is rimioved by 
the rubbing and washing; linen, on the contrary, is little 
altered. 

{b) The fibre under ('xamination is dipjx'd in olive oil and 
the excess of oil nunoved by gentk' pressure between filter 
pap('r. Limm accpiires a gelatinous, transliuamt a])p(*arance 
(soimwvhat similar to that of oiled ])aper), whilst cotton re- 
mains unaltered. il('nc(* on a dark background the linen 
fibres appear dark, the cotton fibres light (Krankenheim and 
Leykaiif). 

(r) Kosolic acid test. Limm becomes rost'-coloured when 
treated W’ith an alcoholic solution of rosolic acid and tlien 
with strong soda solution : cotton is discoloured. 

13. Quantitative Estimation of Silk, Wool and Cotton. 
—Zinc chloride, solution (lu'mont)^ The purilit'd fibre 
(about 2 grammes), fnmd from dye, is 

(fl.) Placed in a boiling solution of basic zinc chloimle (sj). 
gr. PGl) to P70j, lelt tifteen minutes on tin* water-hatli artd 
w'ashed until tlu' w'ashings no longe,r conUin zinc. The silk 
is dissolved, its amount is estimated by the loss in weight. 
The zinc chloiide solution is obtiiined by heating togetlu'r 
1,000 parts of zinc chlbride, 850 jiarts of water and 10 parts 
of zinc oxide until solution is complete. 

{b] A farther quantity of 9 grammes is immersed in 00 to 
80 c.c. of caustic soda,^ solution fl'5 per Qcnt.), which is 
genfly hqiloj for ’lifteen minutes, the fibre is carefully washed, 
dried and weighed ; the loss in weight - wool. 
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(^) The i’('main(ier is ve^etahh' fibre; 5 per cent., must he 
added, sinct* the original has been solnewhat ckconiposed, 
and the same amount must he dtfliicLed from the percenliage 
of wool. 

14i Detection of Shoddy. - Aitiiicial wool or shoddy ift 
a mixture of used wool and wool waste with more or less 
unused \vool, usiai silk, silk waste, flax and cotton. Shoddy 
is more rajiidly swolhui a,nd dissolved h) alkalis than new 
wo^l. .The vegetable lihres are estimated according to 1‘1(5). 
hy removing the woollen lihre. The silk is ('stimated accord- 
ing to Id (u), or by m('a,ns of stn ng sulphuric acid, in which 
the. silk (lissoUes ra.pidly, the wool hlowl_\ , the loss in weight 
- silk. The ajiproximate ci.mposition of shoddy can also he 
well estimated miciosco])icidly (see Figs, d, 4. (Uc.), Shoddy 
is distinguished undei tin' microsco])e Iw the irregularity and 
varying diametei’ (sudden contiactioiis and swellings) of the. 
fibres, the want ol scales, the sluntin'ss of the individual 
hairs and differenci' ol colour. 

15, Discrimination between Genuine and TussurSilk, 

--In order to distinguish imilhenw silk fiom the wild or 
tiissur silk, Ik'rso/ boils lor one mmeie with a /me chloride 
solution* of 15 .H. ; geminn' miilheiiw silk is dissolvc'd, 
tussiir silk is hardly attacked. 

16. Artificial Silk.— Aitilicial silk is composed I'ssi'ntially 
of nitrocellulose, natuial silk of albuminous matters. 

(a) (’hardonnet artificial silk is jirejiared b\ nitiatmg 
cellulosi' to the octonilja.te, winch is iheti dissolved in I'ther- 
a.lcohoh 

(Uj) (Ihardoiiiu't coagulates with a mixtme nlcohol and 
water or with dilute sul])huric ;■ id , 

(u^) (diardonne'f reipoves the dan,.''’i of inii-nniabilit^' 
(“denitrates”) by means of diliiti' r.itiic acid (sj). gr. Fd2), 
ferrous chloride, aniinomym phosphab', etc. 

(a,,) (/hardoniH't’s silk is lustrous, jifiable and jiossesses the 
peculiar “ feel ” of boih'd-off silk. 

(b) J)ii Vivier dissolvi's Jrinifa-oci'llulose in glacial acetic ^ 

acid. * * « f 

(5j) ])u Vivier uses a si'cret fluid. f 

* {h^) ])u ‘Vivier denitrates by the addition jof 20 per cent, of 
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fish gliip and^ 10 per cent, of guttapercha, followed by a com- 
plicated treatment. 

{h.^) Du Vivier’s silk is fnore brittle, hut very white and 
more lustrous than natural silk. 

• (e) Lchuer dissolves nitrocellulose in methyl ahsohol-e'iher 
or (ither-sulphuric acid, and adds natural silk waste, diss6ived 
in glacial acetic acid. 

(Cj) Dehner coagulates with a mixture of turpentine oil, 
chloroform and oil of junipei-. , „ 

(Co) Ivehiu'r diluh's with lire-prooling salts such as sodium 
acetate, etc. 

(Cy) Lehner’s silk has only just recently been brought into 
commerce. 

17. Differences between Artificial and Natural Silk,— 

The artificial silks can be distinguished from natural silk by 
means of the following reactions 

(a) Artificial silk dissolves in alkalis with a jellow, natural 
silk with a white colour. 

(b) Artificial silk is insoluble in an alkaline cojiper soju- 
tion containing ghcerin, in which natui’al silk dissolves at 
the ordmai’y bmpieralure. Ten grammes of co])])er sulphate 
ar(! dissolved in 100 of wat(M’ and 5 grammes of pure 
glycerin addt'd, caustic alkali is then added until the pre- 
cipitate rodissolves. This solution not only nuiders ])ossihle 
the detection of artificial silk, but also a complete sepaiation 
and (]uantitative estimation of artificial silk in mixtures witli 
natural silk. 

(c) Artificial silk gives the nitric; acid reaction with 
di})henylainine and brucinc', natural silk does not {Clicin. 
Ncavs, 1897, 2, 121). 


Keagents for the SysTEM.vrn; K\amin.\tio\ of Tex'ijle 
Firrks. ■ 


18, Aniline sulphate, in I per cent. a(|ueous solution, 
^ colours llgnified cells, according to the; cixtent of lignifica- 

tion^ pale yellow to golden yellow. 

19. PhloHoglucinol, in 0-5 per cent, aqueous solution, 
indicates lignifie^ cells by a slight reddish to a deep red 



PEIMARYI MATERIALS. 


27 


coloration, when the fibre has be(jn jjrevious^y moistened 
with hydrochloric acid. ^ ^ 

20. Iodine with sulphuric acid? Two scales of iodine are 
moistened in a flask with 5 to 6 drops of alcohol, and then 
so much water added tliat a slifj;htly wine-ytdlow solutior? 
remains. The ohji'ct to lu' ('xamined is moistened with 
dilute sulphuric acid (1 . 2) and then with the iodine solution, 
or vice verm. 

1 ^ 1 . A 5 pel' cent, alcoholic solution of ma^^eiita. 

22. ^ 5 p(U' cent, acpieous solution of lead aca'tate. 

23. Saturated aqueous solution of piciic acid. 

24. Basic zinc chloride solution as 13 (a). 

By means of these iH^a^^cnts tie' followin,^ coui’se of ('x- 
amination, recoin ^lended f)\ Pinchon, is conducted 


Zinc cLloriclc (-4 solution is nal. hlackcnud ou| 
or ,[ttp t is I the addition of load acetate -Silk. 
solves all m the i cnj 

cold. ) j 

The insoluble part is 

solvcspartmlly I i;k„„,i,rownorl,l„,.kd:!2. 

Zinc chloride dis- 1 The mass is hlackoned hy 1 
> • solves nothing. ( aeotato, 'I'l. I 

,01. lor,.,,. V,,. tor or a,.,.Tj,m,M New 

» roloors 1.1,0 fibre I-, .Idisl, . , /BAIANl, 

.2 brown. I ’ liKMr. 

-5 (21 colours tliclibic | '20 colours \ 

2 pcrmancntl_\. j it yellow. | " ' ‘ 

: (!l,loi„„. wia,;r daiisti.. i;'>'';;0, | 

> or ammonia colours the fibre ri.AX. 

5 docs 11 (n. yellow. 1 ' 'I 

colour the The coloration by 21 '"lotpcr-y 
^ fibre. maiient, but can lu' washed L, , 

Cl out. ' laustic potash (Iocs not f 

V \ ^ colour the 'dire yellow. f 

* (Caustic potash partially' 

dissolves the portion in- Mixture 
22 blackens soluble in 24 ; tin; re- of Woon, 

,. , . a portion.' sidual * fibres dissolve Silk and 

24 dissolves ammoniacal copper Cuiton. 

,1 partially. ^ 

ri • 1 * 1 colours a portion yol-'i n , , 

- low, the rist remains 5" 


24 dissolves 
partially. 


22 blackens 
a portion. 


. . , * 1 colours a portion yeb'i n 

a .-oloura » t|,c risl ,.e,„ai„45’'''' “ 


24 dissolves) Nitric acid colours a portion yell]^^',l Wool and 
u'othing, the rest remains white. JIIotton. 
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In additiqn to the ehemical examination of the tf;xtile 
fibrofr whicdi now are numbered by hiindi'edB, microscopic 
examination is not to bo dof^lected. Th(i advanta^^e of the 
latter is that the fibre, whether dyed or not, j^ent'rally does 
hot require the tn'atment which is a necessary jireliminary to 
th(5 chemical examination— removal of dressin}^ and dye*! It 
is sufficient to moisten the sin^h', well-isolated fibre with 
j^dycerin or watei', or to ])j-e])ai‘ti sections of it, and iit onc(‘ 
to examine under the microsco})e. On the othei“ band,, a 
certain amount of ])i‘actic(! is requisite; a (ionrse of ex- 
amination of the known fii)i-es must be follo\\(‘d, and tlu'ir 
charact(!ristics }(‘ai-nt. ]Iowev(n-, without any great amount 
of ])ractice, it is possible to recognise at least tlu* more 
important fibres, by making us(i of a jn’oper collection of 
sam])le of fibres foi’ comf)arison. 

Th(! s])ecific. characters of the best known fibiu.s are as 
follows- - 

Wool. -The w’ool fibi-e is cylindrical hut exti-enu'ly I'oiigh, 
being comf)Osed of a largt* nund)er of modified ('])ithelial 
scales (skin cells) wdiich aie ari-anged overlapping eacJi other 
like tiles. Tlnu'e is a very mark(‘d c.ential ca\ity which 
is more or less colour^al with ])igment. The length of 
individual fibres varies very (jonsiderably, fi-om 2-5 to 23 
centimetres according to whether it is short or long 
“ staple Th(! diami'ter of the fil)r(' is also vaiiable accord- 
ing to the hrei'd of tlie sheep from which it is taken, being 
'007 to 0'5 mm. Wool is highly nijrogenous, as may be 
inferred from the way in which it bums. It contains in its 
pure state; (Hummell) 

Carbon .... 4U'‘J5 per (■cnt. 

' Hydrogen .... 7'b7 ' ,, 

Oxygen .... ,, 

Nitrogen .... l.VHI) „ 

Sulphur .... „ 

, ] 00-00 

The wool as removed from the sheep is, however, never 
pure,' containing i'noro or less “suinfor wool fat (impure 
choleBter'in and potash salts) and dirt which are removed 



f'TUMATiyjMATEETATiR. 29 

• 

’rom it hy washing pn'vious to spinning. Tlio, wool wash- 
ng waters are suhserjuently treated ritti acid Jor the re- 
covery of the wool fat and fiAty^fieids which constitute^ the 
caluahlt! nuih'i'ial know as “Yorkshire (irease”. 

Silk . — Like w'ool, silk is a nitrogenous material, but it 
iitfe*s very considerably from the formt*r in its apjiearance 
and pro])erti('s. It is a continuous fibre foimed as a cover- 
ing to its cocoon 1)\ tlu' cat(n])illar of the silk moth [Htmbyx 
mori), issuing as a liipiid Ironi a circulai' opening in the 
botTy of th(' ins(‘ct and <|uickl\ diying, it is a perfectly 
cylindi*ical llhi(\ of dot) to 1250 metres length and uniform 
diameter of about O’OIS mm. It ’s striated, has no ciiiitral 
canal and has ii, very high lusui’f. Silk lihr'* consists 
princi])all\ ol thiei' substances, silk lihie or lihroiii, con- 
stituting about pt'r cent, of the fibre, with about 20 
per cent, of silk gelatine. 25 per cent, of alhuminous ma- 
terial, and small (juantilies of wax, lesinous and colouring 
matters, ffurmg washing tin- silk gelatine is more or less 
removed. 

TJotton,-- Th(' cotton fibre, is obtained fiom tin* seeds of 
the cotton ])la.nl. (ittssjipunn liKrbmloise, etc., and consists 
of a flatti'iied, lape-lik(' fibre with thickened edgi'S. In- 
dividual fibres vary in length according to the locality in 
which it is giown, from 2*5 to G (*..m. and in diameter fi’om 
*017 to 05 mm. It consists almost entirely ol cellulose 
(C),;}li„0.,) with traces only of wax and gummy matters. 

Flax or Linen, Flax is tlu' ])roduet of the linseed plant 
{Linim iiHiiatiswium^ It differs Irom cotton m having 
a high lustre when in its rmishcd condiiuai The lihres 
arc thick walh'd and the central (ia\it\ is vm-y mueii smaller 
than in cotton, Ijf^sides which it i. not cont'i’uous. there 
being nodes at intervals resembling hamhoo. The lihTe 
varies in length from 25 to 30 mm. and in breadth fi'om 
'02 to *025 mm. iileached linen consists essentially of 
cellulose, hut in the, uiihleaclied state, it contains large 
(juantities of other coiistit^ilmti^of a woody type. « 

China Grass or Ramie, -lu its appearanwi this lihre* 
resemhles linen, but it is even iiiore'lustrou?,*aiid^xceed?ngly 
^rong, dt is obtained from a fibrous plant, l^)hinena 
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7iivea, and consists of long cellular tissue which varies in 
diameter at different -parts of the fibre. 

-J' ute is a woodj^^ iVbre obtained from Corchorns 
oUtori'UH, etc. It is somewhat lustrous, but usually of a 
.yellow colour as it is v(u'y diflicult to bleach without destruc- 
tion of the fibre. The fibres resembh; those of flax to ^onie 
extent and have a central cavity. Thei'e is usually more 
or less brownish lignin attached to the fibres. 

Hemp is the product of Cannabis salira. it is a woody 
fibr(! ]’es(unbling jute, but niucb coarser. 

Artificial Silks.— There aie thr(!(‘ varieties of artificial 
silk, thos('. made from nitrocellulose, those produced from 
viscose and those' ju'odiiced from cuprocellulose solution. 
They r(!seml)le each other in appearance, being continuous 
cylindi’ical fibres, striated, extremely lustrous, and of (iven 
diametei'. The dianuiter varies with the mv, of openings 
in the tubes used in the spinnarets of the machine and also 
on the strength of the solution em])loyed. Viscose fibres 
examined were ’0014 to '00108 mm. and cuprocellulose 
'00042 to '00084 in. 
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The stniii^Rh ot hydroohloi ic acid iiiay ho oKiiinated h} 
moans of a doterminatioii of tlio -^la-cific f^ravity, or better 
— since a small ])ft")portion oi siilphui'ic acid incieascis the 
density considei-alily h) volnmetjjc proc.essos. Fifty 
grammes are diluted to 1,000 c c. and 100 c.c. titi'ated 
with normal caustic soda ; 1 c.c. of normal soda =-- ()‘().‘j(i4 
gramme of hydrochloric acid. 

When other acids (sulphuric) are not to ho. dotoiinined 
as hydrochloi'ic acid, the jirojioj'lion of ])un' hydrochloric 
acid, or .hydrochloric acid + chloi')d<‘S, may ho didermined 
hy Volhard's pioci!ss: 20 to 25 giainmos of tlu' acid are 
diluted to 1,000 c.c., excess of IN' silver solution is added 
to 20 or 25 c.c. ol the dilute acid, after adding nitric acid 
and a few c.c. of a strong solution of iron alum. The ex- 
cess of silver is titrated hy N ammonium su][)hocyanide 
solution. As soon as ill the silver is iiri'^iptated as sul- 
phocyanide, the reaction hetw(*en the. sul|iJHH;\anide and 
iron alum occurs, and is lecogn-'-ed hy the hrownisfi colora- 
tion. The volumt^of silver solution iddod, w,/. v.s t[io siil- 
phocyanide solution u^ed, gives the niiinhcr of c.c. of silver 
nitrate solution required to comhino with Mie chlorine. 
1 c.c. of N silver solution == 0-00354 gramme of (d = 
0‘00304 gramme of liFl. ll clilorides he present in addi- 
tion to the free acid, they finist he estimatiul, in th« residue 
left on eva])oration, hy means of silver nitiute and potassium 
chromate and tlie amount of hydrochloric iJcid l^mnd nVist 
h« deducted from the total. The ditTcHmce hetw-e?m total 
(31) 
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acjd (as found by titration with caustic soda) and hydro- 
chloric acidf- reprcsef-its the foreif^n acids. A similar pro- 
cess, when tht‘ total acidj’ a'e re(juin‘d, is as follows: the 
hydrochloric acid solution, after titration with caustic soda, 
^.which is now a neutral chloride solution, is titrated dir/ictly 
with silver nitrate and jmtassium chi-omate. One c.c. o^V* ^ 
silver solution - 0‘008G‘l p-ainme of HOI. It should not 
be necessary to state that the whole volume of hydrochloric 
acid neutralised by soda is not titi'ated by silver niti-ate, hut, 
since decinormal silvej- solution is used, an ali(|Uot*])art of 
the liquid only is titrah'd, or a smalh'r (juantity of' hydro- 
chloric acid IS taken s|M'cially for this purpose. 

The presence of free chlorine and nitric acid is detected 
by means of diphenylaniine (which see), free chlorine also 
by its hleachin^f action on litmus ](aper. " Other impurities 
are principally sulpliuiic acid, iron, arsenic, othei' heavy 
metals, alkali salts, etc.; apoilion of the acid is t'vaporated, 
the residue should not he nioi-e than a trace. Th(‘ acid 
should not contain much sulphuric acid, in the case of 
crude hydrochloiic acid it should not exci'ed 1 jii'r c?,nt. 
(may he (‘StiinatiKl by pix'cipitation with hai-ium chloi'ide). 
For many pniposes only ^i. very small (juantity o,f ii‘on is 
permissible ; acid lor hlea.ching may not contain mort! than 
O’Od pel cent, (test with potassium suljihocyanide). The 
iron may conveniently he estiinati'd colorimetrically (see 
under IFu/cr) or also f.;]'a.vim(‘trically and volumetrically 
(see Iran Saifs). 

Ap])licalions.— Vtvwr,\,\\) sjieakin^, less used than sub 
jdiuric acid, since it always bleaches to some I'xtent, if it 
contains or produces fiee chlorine. In bleaching-, to “ sour ” 
the ^mods (tor this purpose it should not^ contain more than 
(1 03 ]ier cent, of iron) ; to deconqiosd the hleachin^f powder 
after hleachin^^ (for this ])ur])OS(' it must he absolutely free 
from iron) ; in hleachnifj; with hailuni jan-oxide ; in aniline 
black dyein^f as anitiiU! hydrochloride (cotton, mixtures of 
cotton with wool and silk, anJ recently, experimentally, 
wool) ; in blue ])rintinj 4 ; to remove lime after passing 
thrsugh suhstar.ces containing lime; in carbonising woollen 
rags (shodcly) ; in the inanufactun* of bleaching powder ; in 
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black silk dyeing (also wool-dyeing) ; in groujiding with 
Prussian blue, etc. 


• Specific (irarUji and Strcmjth of nijdrochioric Acid (Kolb). 
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Chlori1)Ks. 
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The chlorides of the alkalis and alkaline* eai^s ai'e* re- 
quired to 'dissolve to a clear solution, have a iiei!lral re- 

3 • • 
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action, l)e dry and t'roc from foreign metals. Thus, according 
to ci^cumrtances, thh solubility, proportion of water and the 
presence of foreign acids and metals will he investigated. 
In a detailed examination tln^ halogen and metal may both 
r)e estimated. As an example, see the analysis of stannic 
:;hlorid(!. In neuti-al salts the hydrochloric acid may he 
istiinated by means of silver solution, using neutral ])otas- 
durn chj’omate, KiJrO,, as indicatoi’ (see IVuler and Ilydro- 
'‘hloric Acid). Scw’cral of the jnore important chloiidei' are 
si)eciall’y mentioiu'd in the following ])ages. 

Sodium Chloride, Common Salt, Na('l mol. wt. hso; 
solubility in cold wak'r - 35. 100, in hot watei - 100. 

A/i'/d/c(fl/i>?fs.- iis('d ill the textile indiisti'ies ; is 
added to the hath m dyeing with ar-o d\estulTs ; as a dress- 
ing. Tor the lattm' ])urpose it is lobe used with caution, 
since almost all dv‘« itre injured h} it, and the common 
qualities being hygroscopic, owing to jiresence, of magnesium 
chloride, it gives rise to ihci toianation ol “ mould spots 
Magnesium Chloride, Mg(!L. 01120 = mol. wt. 203’2; 
solubility, ('.old water - 150: 100; hot water - 307. 100, 

Appl'ical ions.— It is ])rinc,ipally used as a deliquescent 
for sizing ])urposos. lJowe\er, it should not he used in 
too large quantities (not more, than about 100 grammes per 
litre), since in the succi'cding ojierations, in singeing in the 
finishing cylinder, etc., decompositions may occur (MgOl^ + 
HoO =-■ MgO + 211(3) and tin; material he made, rotten. In 
spite of this, 000 to 700 grammes ^ner kilo, are fre(]U('ntly 
em])loyed. 

For convenience a solution of magnesium cJiloi-ide of 50'" 
Tw. (sj). gr. 1-25) containing 21 jii'r cent, of the salt is 
iisiiall;/ employed. 

Ammonium Chloride, Sal Ammoniac, M 11/11 = mol. 
wt. 53-47; solubility, cold w^ater. - 37 ; 100 ; hot waters 
100 ; 100 . 

This salt should leave only a slight residue on ignition, it 
should h’ot contain too much water, iron oi- lime. It is not 
much used, hut is sometimes employed a-i an addition to 
printing ct;iours, and in aniline black dyeing as a carrier of 
moisture in order to accelerate the oxidation. 
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Barium Chloride, BaCl, .2H/) =-- mol. \vt. ^4 30 ; solu- 
cold water ~ 38-4 ; 100 ; hot wat^'r - 78* 1 ? 100.* ^ 

By ])assin^^ throuf,di a solutiMi of this salt and then 
ihrou^di sulphate of soda solution, hirin' quantities of 
)ani!ui sulphati' can he. precipitated in tlui fahric (flannel) ;• 
liis iTpplication is restricted owin*]; to the poisonous natiin* 
}f the compound, in any case; th(‘ siilphahi should he in 
3 XCOSS. it has also been proposed as a water ]i)ui*ifier (see 
Ifa^'Cr).. 

Zinc Chloride, ZnC'L = mol. wt. 13(>*2!) ; solubility, cold 
water = 300 : 100 : hot vsaier, nulls 

Appliraii.om.-- Us('d as a moi’dani lor Water Dine and as 
i double salt of c('rtain commercial d}es melhylene 

blue, etc.). In tlu^manulactnre ol lakes it is used to<{eiher 
with tin, alumina and iron (lakes of tlu* ponceaux, cosines, 
etc.), also it is added in small (juantities (5 to 10 grammes . 
1,000) to size mixin^fs, as a preservati\e, to jirevent the 
formation of mould. 

^;or convenimice it is usually eiiqdoyed in tlu' lorm ot a 
solution of 100' T\\. (sp. j^r. 1*50) containing 35 iier cent, of 
the salt. 

Copper Chloride, (hi()h.211p - mol. wt. 17()*5; solu- 
bility, cold water ^ 00 : 100 ; hot water melts. 

Clopper and ferrous sul])hates are tlu' principal impurities 
(examination similar to that of cop]K‘r sul])hate, which see.). 
It may he used as a };ood oxidising ajfeni in place of copper 
sulphate and sulphide (|,niline, catechu). 

Manganous Chloride, Mn(3^.111.p= .OVH; solubility, 
cold watiii* - 150 ■ 100 ; hot wate.i - 050 : 100. 

I’his compound has a restricted .q)plication in pi luting 
certain fashionable^olQurs and as a fixi ng agent lor ciiftechi^; 
also used in the preparation of manganesi' bistii'. 

Aluminium Chloride, v\J.,(3^.12IL(l^; solubility, cold water 
= 4:1; melts on heating. 

.\lso occurs commercial!;^ as a solution of 20 ' to 30' 11. 
(“ Chloralum”). Its principal ftpplication is in cailjonising 
wool (in the better class of goods us«d at a strength of 1^' to 
6°B.); also for certain special purposes, e.tj., \vJ\er^ cotton 
and W'ool are woven together and the cottcyi then removed 
by carbonisation, so^hat the skeleton of ,wwl remainsx 
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Stannoue Chloride, Tin Crystals, Tin Salt, SnCl^ . 2H2O ; 
fiolubility/cold water = 271 : 100 (with partial decomposi- 
tion turbid liquid) ; hot water decomposes it. 

This important salt often comes into commerce chemic- 
ally pure : it is, however, sometimes adulterated 'with 
magnesium sul})hate— since the. two salts are similar in 
appearance — also with zinc chloride and sulphate. 

Stannous chloride should he analyscid quantitatively. 
There is no really simple me.thod ; tin; tin and chlorine 
may he ostiniaUid gravi metrically and tlu' actual stannous 
chloride voluinetrioally. All tin* volumeti'ic processes are 
based upon the reducing ju'opertuis of stannous chloride. 

Total Tin - 20 grammes of tin crystals aj'e dissolved in 
500 c.c. of water acidified with sul])huri(; acid ; in 25 c.c, of 
the solution the tin is pr(‘ci])itated by sulphui’etted hydro- 
gen, the precipitate dried, roasted to stannic oxide with 
the proper jnaicautions (Fresenius, Qiiant. Anal, I. 280), 
weighed, and calculated to metallic tin or stannous chloride ; 
150*7 parts of SnO., = 118*7 parts of Sn = 225’()2 parts of 
SnCl2.2IW). 

Siannoua Chloride.— (a) A s(;cond 25 c.c. of the solution 
are titrated by I N permanganate after the addition of 
ferric chloride free from fenwis salt. Htannic chloride and 
an equivalent quantity of lerrous chloride are fornuid, the 
latter being tlum oxidised by the ])ermanganat(! to ferric 
chloride. Foiled watei*, free from oxygen, must be user! 
(see Fresenius, Qnmi. Anal., I. 2801 1 c.c. of ] N potas- 
sium permanganate = 0*02256 gramme of SnCll.^ . 2 H 2 O. 

(h) To 10 c.c. of the solution 50 c.c. of a 10 per cent, 
solution of Kochelle salt and 50 c.c. of a 10 per cent, solu- 
tion c'f sodium bicarbonate are abided, and the mixture 
titrated with N iodine solution, using starch solution as 
indicator. 1 c.c. of /^y N iodine - 0*01128 gramme of 
SnCl2.2E,0. 

Total and Free Acid.— {a) According to Knecht, Rawson 
and LoWenthal, the total f'cid may be determined by im- 
mediate titration of tha solution (20 c.c.) with normal alkali 
ancl phenclphthalein (methyl orange is better). The separ- 
ated stannous hydroxide is said not to affect the 'titration, ‘ 
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. {b) The acid ma} be determined more accurately as under 
Stannic Chloride (a) and (b). 

From the amount of tin fouinf^the combined acid is cal- 
culated, an excess corresponds to free acid, a deficit to basic 
chloi^ide. 

Qlialitalirc Kxaminalnm.- Pure stannous chloride is 
soluble in 5 parts of absolute alcohol, almost all impurities 
and basic salt remainin^f undissolved. By this means salts 
of »'a{j;iaesiuni, zinc, copjier and lead, common salt, (llauber’s 
salt, etc^, may ho found ; also an idea is obtanu'd of tlu; pro- 
portion of basic chloridi!, which foruis very itiadily on long 
keeping : dSiiOL, -i- 0 + H/) =- 2Si'.(OJl)(,'l + SnCl^. The 
clearer the solution of the salt in alcohol or water, the h'ss 
basic salt it conti||ins. -\ eominercial ])rodiici cannot be 
required to give a completely clear solution. 

- -Stannous chloride finds extended use in 
the following operations: in dyeing wool with flavine and 
cochineal (to 7.J to 10 pi'r cent, of cochi lusal, aliout 3 to 5 
per-cent, of stannous chloride, with a little tartar, and 
perhaps also oxalic acid ; oxalic acid shad(‘s towards yellow, 
stannous chloride towaids blue, coebineal giving a red) ; in 
silk-dyeing as a mordant and as fixing agent for catechu ; 
also to make dyes fast to water (SiiBLj was foianerl} used 
together with Hn(Il^) ; in calico-printing as a discharging 
agent, since it reduces and destroys the azo dyestuffs , it 
is also the raw' material from which other tin conqiounds 
are prepared, c.ij., tin aiaitate. 

Stannic Chloride, Tin Perchloride, Sn^T = mol. 
W't. 350"5. Melts on heating and is very soluble in water ; 
decomposed by much water; tmitr'ns 33*7 per cent, of tin. 

Tn an exhaustive exiimination the following tistinmtion^ 
are requisite, in ordei’ to obtain a complete knowledge of 
the composition of the suJistance : total lin, total acid cal- 
culated as chlorine, stannous chloridt; and stannic chloride, 
foreign acids (sulphuric anj nitric), free chloriiu', ammonia, 
alkali salts and foreign metals, ftetastaniiic acid. * 

Total 7Vw.--2fi to 30 grammes esf staiinj^c chloride ^ire 
dissolved to 1 litre ; 50 c.c. of the solution are tjfcat|^d with 
two drons of bromine water for iodine) in Drdcr to oxidise 
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any stannous chlori(Je present, the bromine is expelled by 
boi[ii1g, aild the tin precipiljated by excess of ammonium 
nitrate or sodium sulphate. In case the stannic chloride 
is strongly acid, a few drops of ammonia are added until 
'the solution begins to be turbid, when it is boiled 'with 
ammonium niti'ate or sodium sulphate (about 20 grammes) 
for ten to fifteen minutes. The pi'ecipitate is allowt'd to 
settle, the liquid decanted off, the ])recipitat(; filtered, well 
washed (especially if sodium suljdiate was us(k 1)-, dW»ed, 
ignited and weighed as tin dioxide, 8nO„. (-oinniercial 
stannic chloride contains 21 ’5 to 84 ])er cent, of tin. 

Total Chlorine (T. Goldschmidt). --(a) 10 c.c. of liquid 
stannic chloride are weighed off (or H to 9 gi-aninies of the 
solid salt), and diluted to 100 c.c. ; 10 ,';.c, of the solution 
are brought into a 100 c.c. flask, diluted with 80 to 40 c.c. 
of water, and then so much J N soda solution added that 
0'05 to OGO gramme of Na^GO., remains in exci'ss ; the 
liquid is then made up to 100 c.c., W'ell shaken and tilteied. 
(In the cas(' of stannic chloridi' of about OO'^ Ik, 42 c.c. of 
); N soda solution are taken ; with solid stannic chloride 
the necessary (juantity of soda solution is cahmlated from 
the jiercentage of tin.) it is absolutely neci'ssai-y that the 
soda should he us(‘d in such (|uantity that th(‘ excess is at 
the above degi'ee of dilution, with a largei excess the tin is 
again partially dissolved and would then lx; calculated as 
chlorine ; 50 c.c. of the filtrate are now titrated with methyl 
orange and N or N or N hydrochloric or sulphuric 
acid ; the excess of soda, and thence tlu' soda used, is cal- 
culated. If litmus or jihenolphthalem is used, 10 c.c. of I N 
hydrochloric acid are added to 50 c.c. of the filtrate, the 
liquid''4s hoiled for five minutes, allowed’ uo cool and titrated. 
The volume of soda solution used is calculated to chlorine. 

Basic ity,~Thv deficiency or excess of chloimie is cal- 
culated from the ]>ercentages of tin and acid. If there is 
a deficiency of chloiine, basic salts (tin oxychloride) or 
stannous chloi'ide (see helaw) are ])resent ; if the chlorine 
is ^n excess, frye acid is pnssemt. The best stannic chloi'ide 
contains th and chlorine in exactly equivalent nronortions 
'(ISntoICl). , 
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Example : 10 c.c. of stannic chloride weighed IB’OOO 
grammes. The gra\ime.tric analysis f^ive 24'^5^ per cent, 
of tin, which corves])onds to 2HfOHi])er t'(mt. of chlorini'. • In 
the (iX])erinient 42 c.c. of .1 N soda solution were used ; 
8-H5 c.c. of decinormal acid were re(|uire(l in titrating back.- 
Now%14 -• (O’OKr) X 2) ^ Ki 2-t c.c. of N soda wt'i'e. used; 
18-2;3 X 0-0drj4(i = ()-4(iOl;3(; - - o- 17 uearU ; i4i 0 47 - 100: x, 
then X = 2t)'37 ])er cent, of chlorine, or ratiier total acid 
calculated as chloi'ine. Accordinglv there is an excess of 
chlorine of 29-37 - 2.H-9H (J-39 pts cent., winch may l)e 

pr(‘sent*as free h\di'ochloi‘ic acid 

{hj The following method is much simpler and moi-e 
ra])id, whilst it is not less accmate than the jiiecediiig- 
25 c.c. of stannic chloride solution (oi 15 to 20 grammes 
of the solid salt) ?i.re dissol\(*d to 250 c.c., 25 c.c. of this 
solution are mixed in a Ixaiker with hot distilled watei-, 
oxidised with one dro]) of hromine watei, and the turbid 
liipiid kept almost at the boiling ])Oint ou the water-hath 
for alioiit hm mimitcs longei. The stannic chloride is 
(|iufnLitatiY('ly decomjiosed into stannic hydioxide and free 
hydrochloric acid, e\en though it coiilams a considerable 
(piantity, ol liia* acid. The stannic hydioxide is collected 
on an ashh'ss iiltei, washed with hot water until the filtrate 
is neutral, the ])ieci])itate dru'd, tlu* ])aj)ei burnt, the whole 
ignited and W'cighed as SnO.^. The iiltrate is titrated with 
N caustic soda and ])lienol|)htha]em, 1 c.c = 0’0854G 
granmu' ol chloriiu*. The weight ol tin dioxide multiplied 
by 0-7H7G gives the weight of metallic tin ; the weight of 
the till or its perceutagi', multiplied In '-195, gives the 
(juautity ol chlorine reipiired hWoi m Sii('l^. This method 
is V('ry exact and ^esei’ves ])refeieu. “ ov(M‘ the nrecediiig. 

I gramme SuU. • Tl’7d7() gramme Sn - (l’7d7ii x l-li5 
gramiiK' Cl, which is leijuiual to saturate the tin. The 
difference between tin* cRIoiine found and calculated gi\es 
the exc(‘ss oi- deficiimcy ol chlorine (see alune). 

(c) The estimation of tl^C'ret'. acid liy immediati^ titration 
of the stannic chloride with normal caustic soda accoi’ding 
to Kuecht, JIaw'sou and Lowamthaf is qiiiU* maccuratcfaud 
useless ; the method of Silbermann {FdiherzciL.^H^^, No. 5) 
is equally tedious and inaccurate. 
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The total acid may, however, be approximately estimated 
by direct titration q1 the solution of the salt with normal 
caustic soda and inethyb or<«nge as indicator {not phenol- 
phthalein). 

Stannous Chloride. — Qualitatively by means of mercuric 
chloride. Quantitatively by means of iodine or poman- 
ganate (see Stannous Chloride). 

Nitric. Acid, Free Chlorine and Ammonia are generally 
only pi'(!sent in slight traces. They are usually only sought 
qualitatively, hut may be estimated colorimeti'icall) . It 
must not be forgottcm that ferric chloride giv(‘s tluj reaction 
with potassium iodide starch paper. Nitric acid may be 
estimated by means of indigo solution, exactly as in watei* 
(see Water and Nitric Acid). 

Sulphates lA sodium and iron are occasionally fraudulently 
added in ordei- to increase the sjiecilic gravity. If the sul- 
phuric acid Hiaction indicates more than trace's, the sul- 
phates may be estimated directly by precipitation with 
barium chloride, or indirectly by evaporating and igniting 
an ali(|uot pai't of tin; filtrate from the, tin (precipitated by 
ammonium nitrate], the result is then given as “ me.tals not 
tin A small quantity of iron must be allowed. 

Meiastannlc Acid is obtained as the portion insoluble in 
excess of caustic soda solution. 

Total (,7^/(0'^^;.— The estimation of the total chlorine is 
void of s})ecial interest, since the chlorides of the alkalis, 
etc., would hav(; been found already amongst the “ metals 
not tin ”, In the evamt of an estf'mation being required, 
the tin is first precipitated, and then the chlorine from the 
filtrate by nuiaiis of silver nitrate, othei'wise tin would be 
precipitated along with the silver chlorid<;. 

Heijiiirements of Stannic Chloridei—h must contain as 
much pure Hn(fl^ as possible, i.e,, contain chlorine equivalent 
to the tin, not toe; much tree acid'^(up to 0‘5 per cent.) and 
not too much basic salt (deiiciency of chlorine not mon, 
than 1 p'T cent.) and tin oxychloride; furthei’, as little as 
possible ol metastannic acid*, nitric acid, free chlorine, sul- 
phates, salts ob'iron and the alkalis. Stannic chloride is 
now made on the large scal(5 of a quality to satisfy every 
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requirement, and technical inconveniences nowpccur more 
rarely than before its introduction. 

Application.- A^ormer])' occfiri^d in commerce as “ pink 
• salt,” a double compound of stannic and aiiimonium chlor- 
ides, mow as pure stannic chloride. For hi'ij^ditenin^f (fiO'. 
gramfties soap, d grammes stannic chloride', b gi’iimmes 
crystallised soda, 20 gi'ammes oli\e oil, l)oil well for ten 
minutes, and make u]) to 1,000 gi-ammes : il the mixture 
iK!(ijiires, a bi'own colour it is useless) . in w'ool-dyt'ing 
(alizarine with or without alum) ; as a cotton mordant 
(soap 5* to 10:1.000; Sn(dj of -1 Ik. aluminium acetate 
of 7“ 11. or sodium stannate wit'* neutrahsiid alum); in 
dyeing with jionceaux; in dyeing wool red (howi'ver makes 
the lihre hard); injmrticuler as the silk weighting material 
par (ixccllencc (27" to 80" Ik), this ajijilication has acipiiivd 
great importanci' during the last twelve yeais. 


VcrccnUnjc oj Tin. and Specific (liariti/. 


• 

' SiM'cilic 

: siM'cii'u 

'riii iii'i I’l'iit. (tr.ivih 

Till iici (fill,. 

SjMM ilir j 
(Jr;uil\ 1 

I'lii iH-r iviit. 

15-4 

! "K ‘ 

! H 

1 

■'H. 

Jl) 

SO 

'l:. ‘ : 

! 

H5 

, 

: 2 

21 

H7 

37 1 

1(W) 


H 

23 

115 

:-!S 

16-3 


1 3-7 

1 25 

I(r7 

3:i 

107 

1 11 

4G 

27 

11-5 

1 40 1 

17 2 

Vi 

5'8 

il 

12-5 

! 

2 no 

1 15 

(;'2 

i' 31 

18-4 

' 55 j 

24-() 

1 I'' 

! 7-8 

i 

3:1 

14 5 

i 

1 (i(> ; 

200 

“Tin Spirits” 

• 

contHin stannou; and stamre 

elilorides* 

with or without fr 

"e hydrochloric and sulphuric 

acids, and 


vary in comjiosition to an extraordinaiy degr'*e. The chlor- 
ides of tin are estimated h\ the methods alieady desci'ihed ; 
the free acids are also to luPdetei mined. 

In addition to stannous aiid stannic chloi’ides, a, numhei’ 
of other preparations of tin conu' into the market, in wll^ch 
nitric and rf^ulphuric acids, in addition to hydrochloric acid, 



42 


DYEKS’ M^TEHIALR. ' 


havo been used as solvents. Either stannous or stannic 
chloride nay predeininate in these solutions. The nitric 
acid may Im', estimat'd l)y'M;iti\ition with indigo solution (see 
Water), in which cas(‘ the tin should first he ])r('cipitated. 
For tlie most part, these pi‘(!paratioiis are falling into disuse, 
being re])lac(‘(l by tin* pure compounds or by mixtures of 
these mad(' by the consunu'r. Tim following are the formula* 
for certain solutlon^ ol this type’ “ Nitro-chloride of tin,” 
“ Physic bath” or “ (Composition ” - h kilos, of nitric |/,cid 
+ 5 kilos, of stannous chloride : " Scarlet Comjiosition ” = 
b kilos, of tin + (> kilos, of nitric acid + IS kilos. (A' hydro- 
chloric acid + (1 litr(‘s of water ; “ Nitrate of tin ” 5 kilos, 

of tin + 20 kilos, ol hydrochloiic acid + 10 kilos, of nitric 
acid; “Sulphate of tin” -5 kilos, of tin -p 9 kilos, of 
hydrochloric acid -f 2 kilos, of sulphuric acid + 2 litres of 
water, ('tc. 

A'jipUcaiiou restricted, otherwise as given under Stavnirii.s 
and Staiubic Clilotides, but not iisi'd for wi'ighting silk. 

Chromium Chloride, Fr./!1,, - mol. wi. OK)-?. Fommei- 
cially as a solution of 30" ik, etc. 

The percentage of chioinium gives tin* \alue ol tin* suh- 
stanci*. It is estimated by j)reci|)itatioii with ammonia and 
ignition to Fi.,!);;. When much iron is jiresent, which at 
times is the case, a(leterniina.tion should be m.ule (Fresi'iiius, 
(tjiiani. An, 1(1., 1. 442). The solution should not be strongly 
acid, but should not be basic or contain much sulphuric 
acid. 

A‘j)‘jjlicufi<rit.—\ii a mordant on cotton and silk, for adjec- 
tival colouring matters and esjiecially tor alizarim*. it de- 
posits the chromic oxide more readily upon the fibre than, 
(,*,hrome alum (which s(‘e); also ki calico-printing in 
brd(!r to produce the lake of the colon ling matter. 

FTmoKiDEs AND EienuoiunKs. 

liecently fluorides have comejnto use in tlu* textile in- 
dustries alongside the chtirides, though such use is at 
pi’csent partially exjievimental. Free hydrofluoric acid is 
not eii^pltyed, although it is stated, in dilute solution, to 
imjiart a greater lustre to silk. 
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Alkaline Bifluorides, KF.HF (uid Thost; 

should not contain too much I’orcijjfn ficid, much iron or 
other metals. 

* ApplirdiioiL — Used priiici])ally to I'njilace, ci’<‘am of tartar 

and potassium hichromate. U]) to the present no parti-*** 
culai’A' favourable or unfa\oural)le lesidts have been re- 
corded; th(' fal)iic, however, is made apjneciabl) (1 to 2 
per cent.) stj’on'^ej-. 

•‘Shromium Fluoride, ('r.,F„ . (Slb.o - mol. wt. ;]()2. This 
salt should contain about 12 to Ul p('t e(‘nl. 0 ! cbroniimii 
oxide, sfiouki not be too acid and slioiild be as tai‘ as ]k)s- 
sible free from non, which metal nia_\ be estimated as in 
chromium cliloridi*. 

Ajiplicallou.- Ip calico-jirintin^ instead of cliiomiiim 
acetah', with w’bicli. however, ii cannot eompt'ie : in mor- 
danting W’ool instead of potassium bicbiomah', which is the 
chief application. The chromium fluoride bbick so obtained 
is said not to turn git'cn, whilst ])otassiuni bichromate black 
fades towai'ds gietm. It should, bowcwei, not hi' used in 
copjiei' vessids, sinci' co])])er tliioiidi' is fornu'd, which 
weakens the lihre. Wooden \essels wiih lead coils must 
be used, ' 01 , according to Kertes/, li /iiic stnps be hun^> in 
co])pei vessels, the co])per lein.iins unalLacked 

Chromium Oxyfluoride, 01 basic lluonde chromium 
tluoi'ide -{- chroniiuni oxide. The perctmtage ol chromium 
and the basicit\ are to be estimated as lor feiric suljihate 
(which see). 

u/m/o— As chromium lluonde. 

Copper Fluoride has been recommeiui d as an oxidising 
agent lor aniline black, and for the after-oxulatiun ; hitlierto 
it has been little ui‘d. , ■» ^ 

Antimony Fluoride and Aniline Hydrofluoride Jiave beeli 
recommend(‘d, but lu'ver yitroduced 'I’ht' lattei is esjiecially 
reconiniended for aniline black on silk. 

Antimony Fluoride Doipble Salts, Antimou} salt, SbF,. 
(MH,)oS(),, contains -17 piV cwit. of SbJU. Uodble anti-^ 
niony fluoride, lislbF. . NaF, contain^ (1(1 p«‘r^ctint. ol SlnO,,. 
These com])ouuds an* ollered as substitutes lor t:witai]_^enietic. 
llefore use a trace of soda should be added, in order to ac- 

' 1 
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celerate the formation of the lake (the colour then, however, 
rubs'toff more readily). 

In printiiif?, 2 to 5 gratnmes of antimony salt art? added 
per kilo, of colour, and soda is added to the extent of I to J 
"of the weight of the antimony salt. 

Suni'HUKic Acid. 

= 98 ; soluble in water in every ])i-oportion. 

The sti'ength is estimated from the specilic gravity, or 
volunuitrically, as with hydrochloric acid ; 25 graiii'mes are 
diluted to 1,000 c.c., 50 c.c. are taken and titrated with 
normal caustic soda ; 1 c.c. of normal soda = 0'049 gramme 
of = O’O'l gi‘amme of SOj,. In the case of very strong 
acid, ahov(' 96 per cent., the specific gravity cannot !)(> ustsd 
(see table), volumetric methods must then be em})loyed, 
which is, ind(ied, always desirabh; when a( 5 curacy is j'e- 
quired. In addition to th(! strength, th(', following ini})uri* 
ties may be tested for : sodium sulphate (residue on ignition), 
gypsum, alumina, i]-on, lead, arsenic, zinc, copper, hydro- 
chloric, nitric and sul])hurous acids. Tht* residue on igni- 
tion should not ('xceed tenths of J })ei- cent. Sulphurous 
acid is detected by means of iodine (see Fiimin(j Sulphuric 
Acid and Siilpliiles). 

The determinations of Kolb ai'e unreliable for sulphuric 
acid containing more than 90 per cent, of H. 2 SO 4 . The 
results of Lunge and Naef are given in the table on p. 46, 
the values marked * have been direicly obsei ved, the others 
are obtained by interpolation. These ligures relate to chemi- 
cally pure acid ; the specific gi-avities of very concimtrated 
conmup'cial acid are highei'. 

' Applical ion— [Jsvi] on a very larg(‘, scahi. In dyeing wmol 
in the acid bath, silk in acidiiied “ boiled-off liquor ” (ceilain 
dyes, such as eosine,’ cannot withstand sulplunlc acid, in 
their case acetic acid must be used) ; in stripping the colour- 
lake Iron, tlu! fibi-e ; in cailiguislng loose wool ( 2 '^ to ff B.) ; 
in calico bleaching instejid of hydrochloric acid, which often 
contains ii'on and free chlorine ; in discharging indigo ; in 
calico-j/rinting to remove resists; in the preparation bf 
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Specific Gravity of Sulphuric Acid at JT)' ('. IKolb). 




100 parts b\ 

weight i-oiitiiu • 1 

1 litre eoliliillis kilns,' of j 

• 

‘’B. 

Specillc 
Gravy, y. 

• 

SO, ; 
per cciil, , 

n..S()i 

[UT Cl'llt 

1 A«'i3 (>1 

1 60” B. 
!]W‘t cent. 

1 

Aenl nl 

5:5" B. 
per (ciit. 

SO, ■ 

11,80^. 

.^el(l of 

60" B. 

Aeiil of 
;5,3'’l). 

0 

1-000 

0-7 ! 

0-9 

i 1-2 

1-3 

0-007 1 

0-009 

0-012 

0-013 

1 

1-007 

1-5 1 

1-9 

2-1 

2-8 

0-01 5 ! 

0-019 

0-021 

0-028 

2 


2-3 i 

2-8 

3-6 

4-2 

0-02:5 : 

0-028 

0-036 

0-012 

3 

1-022 

3-1 1 

3-8 

1-9 

5-7 

()-032 ! 

0 - 0:39 

0-0,50 

0-058 

4 

1-029 

3-9 

4-8 

' (.-1 

7 -2 

0-010 j 

0-019 

0-06:1 

0-074 

5 

1-037 

1-7 1 

5-8 

7*1 

8-7 

0-019; 

0-060 

0-077 

0-090 

6 

1-045 

.')-6 

6-8 

8-7 

in-2 

0-0591 0-071 

0 091 

0-107 

7 

1-052 

6-4 

7-8 

10-0 

II 7 

0-067 1 

0-082 

0-105 

0-123 

8' 

1-060 

7-2 . 

8-8 

11-3 

r. 1 

0-076| o-09;t 

0-120 

0 - 1:39 

9 

l-0()7 

8-0 

9-8 

!_'(» 

1 i-i; 

0-085' 

0-105 

0-1,34 

0-156 

10 

1-075 

S-8 

10-8 

i:i-8 

Ml 1 

0-095 ' 

0 116 

0-118 

0-173 

J1 

1-083 

9-7 

11-n 

15 t 

17-8 

0 - 105 ' 

0-129 

0-165 

o-i;!;i 

12 

1-091 

10-6 

13-0 

16-7 

19-4 

0-116 

0-112 

0-182 

0-211 

13 

1-100 

11-5 

14-1 

, 18-1 

21-0 

0 126 

0-155 

0-199 

0-231 

14 

1-108 

12-1 

15-2 

. 19-5 

22-7 

0 - 1 : 17 ; 

0-168 

0-216 

0-251 

15 

1-116 

13-2 

16-2 

-2()-7 

-24-2 

0-147 j 

0-181 

o- 2 :{l 

0-270 

16 

1125 

14-1 

17-3 

' 22-2 

25-8 

0-159' 

0-195 

0-2.50 

0-290 

17 

1134 

15-1 

18-5 

' 23-7 

27-6 

0-172 j 

0-210 

0-269 

0-31.3 

18 

1-142 

16-0 

19-6 

■ -25-1 

29-2 

o-is:5 

0-224 

0-287 

0 - 3 : 1 :! 

10 

1-152 

17-0 

20-8 

I 26-6 

31-0 

0-196 

0-233 

0-:i06 

0-357 

20 

1-162 

• 18-0 

22-2 

. 28-4 

3;m 

0-2091 

0-258 

o-:5:i0 

0-:385 

21 

1-171 

19-0 

23-3 

' 29-8 

;34-8 

0 222 

0-27.3 

0-319 

0-407 

22 

1-180 

-20-0 

24-5 

31-4 

36-(; 

0 2:56 

0-289 

0-:370 

0-4.32 

23 

1-190 

21-1 

25-8 

33-0 

38-5 

0-251 

0-.107 

0-;39:i 

0-458 

24 

1-200 

22-1 j 

27-1 

' 34-7 

10-5 

0-265 

0-.i25 

0-416 

0-48(i 

25 

1-210 

23-2 1 

28-4 

' 36-1 

42-4 

0-281 

0-.M4 

0-440 

0-513 

26 

1-220 

24-2 j 

29-6 

i 37-9 

41-2 

0-295 

0-:3(.l 

0-465 

0-5:3!) 

27 

1-231 

25-3 , 

31-0 

' 39-7 

4(;-3 

0-311 

0-:{82 

0-489 

0-570 

28 

1-241 

26-3 

32-2 

• 41-2 

48-1 

0-:326 ! 0-lfX) 

0-.511 

0-597 

29 

1-252 

27-3 

33-4 

, 42-8 

49-9 

(K142! 0-418 

0-536 

0-625 

m 

1-263 

28-3 

34-7 

: 44-4 

51-8 

0-:: 7 

0-4'18 

0-561 

0-654 

31 

1-274 

29-4 

36'() 

46-1 

53-7 

0-371 

0 4.59 

0-.587 

0-684 

32 

1-285 

30-5 

:^-4 

1 47-9 

' 55-8 

0-:592 

0-481 

0-616 

0-717' 

33 

1-297 

31-7 

38-8 

• 49-7 

■ 5< 9 

0-411 

0-.503 

0'(:45 

a;751 

34 

1-308 

32-8 

40-2 

51-1 

60-(» 

0-429 

0-5-^6 

0-674 

0-785 

35 

1-320 

33-8 

41-6 

' 53-3 

62-2 

0-447 

0-549 

0-704 

! 0-820 

36 

1-332 

35-1 

43-0 

r,5-i 

64-2 • 

0-168 

0 - 57:5 

0 - 7:34 

0-856 

37 

1-345 

36-2 

44-4 

56-9 

66-3 

0-487 

0-597 

0-765 

0-892 

38 

1-357 

37-2 

45-5 

' 58-3 

67-9 

0-1)05 

0-617 

0-791 

0-921 

39 

1-370 

38-3 

46-9 

' (Jyo 

. 70-0 

0-525 

0-642 

4)-822 

0-959 

40 

1-383 

39-5 

48-3 

1 61-9 

• 72-1 

()-.546| 0-668 

0-856 

0-W 

41 

1-397 

40-7 

• 49-8 

1 63-8 

74-3 

0-569 

^0-696 

0-891 

]-o:38 

42 

1-410 

41-8 

• 

51-2 

! 65-6 

76-4 

0-589 

j 0-72/ 

0-925* 

’ 1-077 
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Specific (Triirilij of Sulphuric Acid al 15" (AV/5).— contd. 

. f, _C _ i ... ■ ..... . 


1 


iO'J |)iirts liv wcii^Jit (<iiitiuii 

1 111 re coiil.'Uii'i Kilos, ol' 

"li. 

Spccjlic 

(invify. 

so 

11, SO^ 

Aeitl (»1 
OO" H 

A( i<l <tl 
58'' M. 

SO.,, 

11, SO^, 

Aenlol 

Acid 1)1 

1 


jicr 

pt'C rent. 

})i-l eciit. 

|»er eelil. 


llO ' H, 

58 ' 11. 

1 

4Hj 

r424 

42-9 

52-8 

07-1 

78-5 

O-Oll 

0-749 

0-900 

1-108 

44 i 

I -488 

41-1 

54-0 

09-1 

80-0 

0-084 

0-777 

0-994 

1-159 

45 ! 

1-458 

15-2 

5iO" 1 

70-9 

82-7 

0-057 

0-805 

1-080 

,,1j202 

4r. 

1-408 

10-4 

50-9 

72-9 

84-9 

0-081 

0-885 

1-070 

‘ 1-240 

47 1 

1-188 

17-0 

58-8 

71 -7 

87-0 

0-700 

0-801 

]-108 

1-290 

48 t 

1-498 

48-7 

59-0 

70-8 

89-0 

0-780 

0 - 89:1 

1-148 

1-:180 

in i 

1-514 

49-8 

01-0 

78-1 

91-0 

0-751 

0-92.1 

1-182 

1-878 

50! 

1-580 

51-() 

02-5 

8O-0 

98-8 

0-780 

0-9;)l. 

1-221 

1-427 

51 i 

1-510 

52-2 

01-0 

82-0 

95-/) 

0-807 

0-990 

l-2(.8 

1-177 

.52! 

1-508 

58-5 

05-5 

88 9 

97-8 

(1-8 iO 

1-021 

1-811 

1-529 

58 I 

1-580 

51-'* 

(.7-0 

85-8 

100-0 

0-8()7 

1-059 

1 •:155 

1 -580 

54 1 

1-597 

50-0 

i 08-0 

87-8 I 

102-1 

0-891 ! 

1-095 

1-102 

1-0.80 ' 

55 ! 

1-015 

! 57-1 

i 70-U i 

89-0 1 

101-5 

0*922 

1-181 

1-147 

1-088 

50 1 

1-084 

' 58-4 

1 71-0 

91-7 1 

100-9 

0-951 1 

1-170 

' 1-499 

1-747 i 

57 

1-052 

59-7 

j 78-2 

98-7 1 

109-2 

0-980. 

1-210 

1-548 

1-804 i 

58 1 

1-072 1 

01-0 

! 74.7 

95-7 

II 1-5 

1-019! 

1-248 

: i-599 

1-808 ! 

69 j 

1-091 1 

02-4 

! 70-4 

97-8 

114-0 

1-0551 

1-292 

. 1-051 

1-928 1 

fiO i 

1-711 i 

08-8 1 

1 78-1 

l(K )-0 

IIO-O 

|-092j 

l-;! 8 (; 

1-711'- 

1-995 i 

Bl j 

1-782 1 

05-2 

' 79-0 

102-8 

119-2 

1-1291 

1-884 ! 

1-772 

2-005 ‘ 

62 j 

1-758 

00-7 1 

81-7 

104-0 

121-9 

1-109 ! 

1-1.82 

1-888 

2-1.17 ! 

(;8 

1-774 

08-7 

84-1 

107-7 

125-5 

1-219^ 

1-192 

1-911 

2-220 [ 

(U i 

1-790 I 

70-0 

! 80-5 

110-8 

129-1 

1 - 2 (. 8 | 

1-554 I 

1-990 

2-;8J9 

05 ! 

1-819 1 

78-2 

1 89-7 

114-8 

188-8 

1 - 8 : 12 ! 

1-012 ' 

2*088 

2-i;84 1 

00 ! 

1-842 

81-0 

ICKX) 

128-0 

149-8 

1-508; 

1-842 

2-858 

2-750 1 

i 


specific (ri'dritif if llnihlii I'oiicoLlriiicii Siiljiliiiric Acid 
{IjUiujc and .V(t /-/’). 


11,80, 
jM-r cent. 

Spcelln (il'ilMl}, 

"15. 

11..SO, 
pel e.enl. 

S|M-eilii (ir.'Hity. 

15. 

90 

1-8185 

05-] 

♦95-97 

1-8400 


*90-20 

1-8195 


I! ; 

1 8400 

GO-U 

91 

♦91-48 

1-8241 

1 -8271 

05- 1 

97 

*97-70 

1-8110 

1-8418 


92 , ; 

1-8294 

05-0 

.'98 i 

1-8112 


♦92-88 

1-8;184 

r 

*98-89 i 

1*8400 


98 i 

1-8889 

05-8 

*98-00 ! 

1-H409 


^4 

*94-84, 1 

•r-8372 
" 1-8.887 

05-9 

99 

*99-47 

1-8108 

1-8395 


95 

1-8390 

00-0 

*100-00 

1-8384 
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Turkey red oil (Kulpholeate) ; together with sptliuni sul- 
phate (NaHSO^) as a substitute for tailfir : iu thf prcipara- 
tion of indigo carmine (funiiug stil]lliuric acid) : in mordanimg 
wool with hichromate and sulphurie acid ; for cleaning cop])ei‘ 
pans, ‘etc., etc. 

Fultiing or Nordhausen Sulphuric Acid, ll -SO, ^ (vail- 
ing quantities of) S()__. 

A solution of sul])hune anlndride in sidjihiiiic :tcid. It 
ifl^Hialuetl according to the jiroportion of free anh\dride, 
which must he estimated in assessing tlu' \aiue. Sul- 
])huj‘0us acid, which may lu' ^iresei.t, must also he ('sti- 
mated h\ means of stiind.iid lodim solution and dediic.ted 
from the total acid. \11 I Ik* pnaasses desciiix'd in the 
litm’atuir for tlu' e, valuation ol Inining snl])hnric a,cid (Clai 
and (laiei , f 7/n;/ //n/.. iv., 2hl ; liunge aaid liiiil.er, .!//,(/// 
}I(d'ri's /'er/,c/-/>()e/,, ISSI, lt)() ; Winkiei', etc.), are not 
sullicieiitly (juick and sim])le loi practical use. The tollow- 
ing method ts eas\ and certain o! cM'cution, and, whilst 
reijiiiriiig little time, gives accui’ate lesnlls. A dr) ordmari'y 
thin-walh'd test-tiihe tahout IS mm. widi') is di'awn out, 
about ‘1 cms. from the bottom, to a, ca,))illa.ry d to ‘1 cans, 
long. Ifis wmghed, and the capillary dipjied into the aidd, 
which is best contained in a narrow-necked llask.and should 
have hemi thoroughi) mixed. The upper ])art of the tube 
is then luaited hy means of a Ihmsen huiner until so imudi 
air has been expelled IhatM to K) graimiK's ol the acid (mter 
the tulle on cooling. The caqiillaa v is at once tiised togi-ther, 
the glass cleaned, again wmghed and hi ought into a thick- 
walled, stoppered litre flask containing to dOO c.c. of 
water. The test-tube is then broken b) ^.taking the flask, 
cooling at the samf tiine , tie fumes of anhydritle a*e ab- 
sorbed hy till' water within a few m, mli'S. \\’‘>en this has 
occurred and the content^ have, cooled, thi'y ate si'paiiated 
from the liroken glass h) running tht-ougli a, lunnel, made 
up to 1,000 c.c. and 250 c.c. titrated with noimal caustic 
soda. 

Exanqile : 9‘7J04 grammes of (inriin}( suljihuric acid 
taken ; the 250 c.c. reijuired 52’d8 c.c. of noiynal soHa , 
52‘d8 X 0‘(T4 x 4. = H'dHOH graiiinies of SO., in **0'7104 
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"rammes acid = 8fv3 per cent, of 80.j; 100 - Hfi'.S = 
13'7 per cent, of v'ater, which is united to SO 3 ; 13’7 of 
water correspond to 13'7’X’4-41 = 60-82 per cent, of SO., 
combined with the water. Thus 86-3 - 60'82 - 25-48 per 
. lamt. of SO,, is pi-es(int in the anhydrous coriditiont Tf, 
fiii’ther, we W(;re to find, by titration of the sul])hui-ou?; acid 
with iodine solution, 0-16 per cent, of SO.,, then, since 0‘16 
;franinie of SO 2 = 0-20 j^raimne of SO.,, there won Id, be 
present 25-18 - 0-20 = 25*28 per cent, of SO., ^as pViSo 
anliydi'ide. 

.Ijijilu'dliiin. To dissolve indij^o in ])reparin|^ indigo car- 
mine ; in making Tui-key red oils and oiivi' oil emulsions 
for Turkey red dyeing 


Sni)j'H.\Tns. 

Sulphates are fn'quently adulterated, or contaminated, hy 
chlorides, sand, fna' acids, carbonates, iron and other metals. 
As in the case of the chlorides, the general re(|uii’('ments ai-e 
dryness, com])l('t(' solubility and mnitrality. Tlu* moif im- 
portant sulfihates are mentioned individuall). 

Sodium Sulphate, Glauber’s Salt, Na..S(\. lOlIJ) .. 322 ; 
solubility, cold water = 5: 100, hot water -• 12-5: 100. 

Sodium chloridf' is a freipuMit impurity. 

A]}plic((fi(m.~-h] wool-dyeing, gimerally together with 
sulphuric acid, or as the technical i)isul])hat(‘. (“ Tartar 
substitute ”). It causes the filin' to take up the dyi' more 
evenly. 

Sodium Bisulphate, Tartar Substitute, NaHS04.H./)=i^ 

138 ; very solulde in whaler. 

The acidity may he estimated hy titration with normal 
taustic soda, J c.c. = 0*138 gramme'of NallSO, . H^O. 

AppUc(Uioii.—\ii sodium sulphate, genei-ally only in wool- 
dyeing, more rarely in silk-dyeingk 
Calcium Sulphate, Gypsum, (laSO, . 2 H 2 O = 172 ; solu- 
bility, cold water ^ 1 : 400 ; hot 'Water = 1 : 460. 

Frequently contains carbonate, alkaline sulphate and 
chloride. 

Appiicalion . — In dressing and w'eighting fabrics, 
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Magnesium Sulphate, Epsom Salts, MgSO^ . 7Hp = 
mol. vvt. 24(v3 ; solubility, cold wator 100\hot \i’ater 
==7i-5:l()a 

Often contains chlojidcs and foreign (alkali) metals. 

Application. Almost t'xclusiveU in linisbing ; withoiii^ 
injurjia quantity ‘I to (i times greater than the permissible 
amount of magm'simn cliloride ma\ Ix' added. It makes 
tlie fabric tliicker, moister and softei. 

^This salt is also added, as an adidU'rant, to tin ciystals 
and tandin (which setp. 

Lead iSulphate, PhSO^ - mol vl 3(13-2, solubihl\, cold 
watei' -- i : 22,<Sl)0 , hot water vei \ ■^light. 

Comes into commerce* in paste t.nm, iiiid is often adulter- 
ated hy hai'ium suljihate and gy])sum. 

Applicnluiu.- ln*])rinting hliies. 

Ferrous Sulphate, Green Vitriol, Copperas, FeSO^. 
711.20 ^ mol. \\t. 277-SI . solubiliU, cold watei - 00: ]()(); 
hot water = 333 100; 2r)-So per cent, ot FeO. 

Commercial h'rious sulphate is genei-all) fairly pure. As 
iniji^ifities it contains nioi-(‘ or less lerric oxide, lime, chlorine, 
fr(‘e suljihuric acid, occasional!} also eo])]»er, zinc and alum. 
Copper IS. espiHiially harmful to the .ihzaiim' d\es; zinc and 
alumina aie also to he avoided. Accoiding to the intended 
use, a greater or less degret* of oxidation is pi'nnissible and 
desired. Alumina is detected b) piecipitating the iron from 
a boiling solution with caustic soda, altei ]iie\ioiis oxidation 
with nitric acid or hiomine water. The a.lumina remains 
iissolved and is ])recipitii.t('d as h}diate Ironi the liltrate on 
idding excc'ss of ammonium chloride (or ti}'lr(tchloric acid 
jO acid reaction and then ammonia to alk.ihiie leaction). 

The value is essc^itially d(‘t( i minod hy the jiroportion of 
jOtal and ferrous iron. 

Total iron is estimated gravimetricall} by precipiiating the 
uidised solution with airtmonia, tiltwing .oid igniting to 
Fe^0.j, or voluinetrically as descrilual in detail under Ferric 
StUpliaie (which see). 

Fcirous Oxide.- -~{a) The lerrous oxaie is estimated b} 
lirect titration with ])(‘rmanganate : bO graifimes an* (dis- 
solved to 1,900 c.c. ; to 00 c,c. ol the solution are*added 
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20 c.c. of sulphuric acid (1 : 3) and the mixture then titrated 
with^J- N 4 *ermang^ate, 1 c.c. of which = 0'01437 gramme 
of FeO -- 0’05557 gramrii%oliireSO, . 7H„0. 

(/>) Bichromate solution may he used instead of perman- 
^^anate, the }}rocess is then the reverse of the titration of 
chromic acid by feri’ous salt (see PotaHsiim Bichromate), 
1 c.c. of N potassium bichromate ~ 0‘007i84 gramme of 
FeO or 0-()277H gi’amme of FeH() 4 . 7H./). 

Th(i diffei'tmce between the total iron and ferrous iron 
corresponds to the ferric oxide, I <;.c. of i N ]iermanganate 
= 0-0151)7 gramme of Fe/),. 

Very extensiv(!. In indigo-dyeing (1 part 
of indigo, 3-5 to 4 pai-ts of fen-oiis sulphate, 4 parts of lime) ; 
in dyeing cotton black, in alizarine-dyeing, in dyeing wool 
black, for ii-oii chamois. Feirous sulphate often comes into 
th(j market mixed with co))per sulphate. 

Aluminium Sulphate, Sulphate of Alumina, AySOjy. 
IHHjjO -- ()G4-8; solubility, cold water - 85: 100; hot w^ater 
-1,130:100. 

As impurities are found : iron, zinc, copper, lead, chronrlum, 
alkalis, chlorine, free sulphuric acid. 

Alimina may be (istimated by dissolving 25 grammes to 
1,000 c.c., and lieating 50 c.c. of the solution with ammonia 
and ammonium chloride at a temperature near the boiling 
point, until the ammonia is nearly all driven off. The 
solution must, howevei-, remain distinctly alkaline. The 
pj'eci])itate is liltered off, dried, ignited, wiughed and cal- 
cidated as ALOy. 

Ill the jirecipitate iron imy ho estimated colorinietrically 
and deducted from the alumina. 

The haalcily inny be estimated as in ferric sulphate (wdiich 
rje). 

Free siU'phuric acid is detected by tropaeolin GO. Watson 
Smith (Journ. Boc. Dyeni and Col., 1884, 35) recommends 
for this purpose ferric acetate, which loses its red colour in 
the pres,'mce of traces of mineiai acids. The free acid can 
‘be approximately estimated by titration of an alcoholic ex- 
tra t of the sulphate with ,'j) 14 alkali and phenolphthalem. 

The Inost accurate method is that of Beilstein said Grosset 
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{Zeits. anal. Chem., 1890, 77): 1 to 2 grammes, of the sul- 
phate are dissolved in 5 c.c. of watoV 1-^) e.c.»of a* cold 
saturated neutral solution of •amnionimn sulphate adtfed, 
and the mixture stirred for lilteen minutes ; 00 c.e, of 95 
per (vent, alcohol are then added, when the whole of tlu?* 
alumkiium sul])hate is precipitatc^d as ammonia alum, whilst 
the free sulphuric acid remains in solution. Tlu' li(|uid is 
filtered, the whole oi- an aliquot pai't evaporated on the 
)i[^ter-bath, the residue taken up in water and titrated with 

N caustic soda and phenolplithahun. 

Iron (?an he detected and estimated colorinu'trically with 
potassium ferro- or feri-icyanidt*, tannin, potassium sulpho- 
cyanide, etc. H. v. Keler has cairied out an (*xhaustiv(^ 
research on the permissihle amount of iron in aluminium 
sulphate. The results wen* as follows ; alumiiiiuin sul})hate 
for Turkey red dyeing should not contain more than O'OOl 
per cent, of total iron, a larger quantity is liaimful ; ferric 
salts are more hai'inful tlian ferrous. In calico-printing tlie 
iron may rise to 0'00524 j)ei’ c(‘nt., more may In; harmful, 
/inc^alts are alwa)s harmlul. 

Apjilicatian.—Wiry extensive as a mordant in d\t!ing and 
printing, as a waterproofing material, etc. For cotton gener- 
ally used as basic salt (1 kilo, of normal salt q- 160 grammes 
of calcined soda), followed by fixing with ammonia, am- 
monium carbonate, sodium phosphate, arsenate or silicate, 
soa]), T’urkey I’ed oil ' lor wool, cold to hot, as normal salt 
with tartar (4 :3); lor silk the noimal and basic salt, the 
fabric remains in the Md solution twelve to twenty-four 
hours (also see Alim). 

Ferric Sulphate, Nitrate of Iron, Iron Mordant, F(\, 

(OIl),(S(y,toFe,(t)II)^(S(),),. 

Ferric sulphate is the Inist for m >sl pui'jioses when its 
composition corres])onds to the formula F(\(0]I),;(S()J,„ i.e., 
when SO., : Fe,,Oy - 1 : 1'125. As a rule it is more acid. It 
is advisable to take care that the basicity is alw^ays, as I'ai- as 
possible, the same, since th^ ba^city is of the LU’eatest im-. 
portance to the n;oi'dant. 

The following are characteristics of commerci!^ pi^epara- 
tions 
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If the mordant is too l)asie, the fabric is irijnred and th^ 
mordant readily se))arates precipitates : if it is too acid, too 
little fenic oxide is lixed. However, the requirements of 
consumei's vary from time to time. 

A complete examination would be similar to that of stannic 
chloride ; the followintf would be determined . specific f’ravity 
(picnomet(!i', hydi’ometer), ferrous oxide, total ij'OJi, Jei'ric 
oxide, total acid, sulphuric acid, chlorine, nitric acid, alkalis, 
etc. 

The specific iji’antu is taken by means of a 50 c.c. s])ecilic 
gravity bottle; this 50 c.c, is tlum diluted to 1,000 c.c. 

Ferrous Oxide-- 200 c.c. of thi.s solution ai’e aci'dified'A’ith 
sulphui'ic acid and titrated uitli J N ])ei’manga.nate, J c.c. of 
which - O'Olld? gramme ol k'eO - O'Ol 117 grammi* of k’e, 

ToliU Iron and thence Ferili (hide, (u) 20 c.c. of the 
dilute solution are j-educed with about 20 gi'amnu's of ^inc 
(granulated or in lods) and an excess of sul])hmic acid, 
until the solution no longer gives a reaction with potassium 
sulphoc)anide. The reduction is performed in a small flask 
with a Bunsen val\e. The solution' is then jioured off from 
the undissolved zinc, sulphuric acid added, and titi’ated with 
J N jiernianganate. The undissolved zinc is weighed and 
allowi’iice, made for the consumjition ])ermanganaX(' by 
tire dissolved zinc (this correction is detm-mined once for 
all for the particular sample of zinc, by titi-ating a solution 
of 50 to 100 gramnufe in suljihuric acid). The difference 
between total iron and ferrous iron gives the ferric oxide, 
7 giUmmcs of zinc, when dissolved in suljihuric acid, 
require O'l c.c. of '1 N permanganate ; 14 gi'ammes of zinc 
used ( - 0'2 c.c. of permanganate), and in the titration 
20’55 c.h. of permanganate were required, or deducting the 
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v)'2 c.c, due to the zincj, 20'd5 e.e. Tiierofore •iti 1 c.o. of 
the solution there is 20’35 x 0'015!)7 - 0 32.00 ol 

FogO.}. The specific; f^nivity of tlie solution was found to he 
l-53Hi34, thence 1 -.53834 : o' 3250 - 100 . x. or x -- 21'13 per 
cent.* of Fe./)... If the hu-rous oxide; ]U'eviously found he* 
deducted, the result {fives the iron ])reseut as feri’ic oxide. 

{})) The total iron may also he estimated {^ravinu'trically 
by precipiiatin{f 20 c.c. of the solution with ammonia. It is 
lliK.n heated near the hoilinif point until the smell of ammonia 
hecome^jsli^fht, the preeijntate filtered off, ignited and w-ei{fhed 
as Fe./).;. If ferrous salt hi' piesent, which is {generally the 
case, before' precipitation the ‘'olul.on is o.xidistal with 2 to 
“3 drops of dilute nitric acid. 

Total .'led/.— fu.)*100 c.c. of the solution are mixed in a .500 
c.c. flask with 00 or 70 e.c. of noimal soda, the mixture 
boiled, allowed to cool, made up to 500 c.c. and an aliquot 
part (250 c.c.) filtered. The exci'ss ol soda is now estimated 
by titration with normal sulphuric acid and nielhvl oranjfe. 
Froi^ tlu' (‘xcess tiu' amount used is calculated ; 1 c.c. of 
normal soda - ()-04{) {.frainnu' ol SO ,. 

Example; 100 c.c. ol solution + DO cc. ol noi’inal soda 
made up to 500 c.c. ; 200 c.c. re(|i!ire <1 ;)2.) c.c. ol normal 
sulphuric acid ; 200 ; 4-525 -- 500 . x ; x — 1 1*31, DO - 1T31 
= 4H-D0 c.c. ol normal soda iisi'd ; 18 Dl) x OitJ 1-!M7D 
giainmesof SO,; 100 c.c. of solution corres])ond to 7-71K)D 
gramuK'.s of rnordani . 7-7!K)D 1 hl7D ■- 100 x, thence x - 
25-00 ])er cent, of SO;. ^ 

(h) The following ])iocess for the estimation ol tlu' total 
acid is sinijiler. 50 c.c. ol the solution ai<' lecomposed with 
much hot water, heated loi- some lime until the ,decom])osi- 
tion is comjilete (oirthu watei Dat.' or over the naked*llam^' 
to near the boiling-point), and this solution, witiiout filtering, 
titrated directly with nonwal soda, using phenol])hthalein as 
indicator. 'Direct titration is ])ermissiljle. here, which is not 
the case wdth the chloi-ides^d tin.hecausi; (‘xc(;ss of soda has 
no action upon the ferric hydroxifie. Th(' nu'thod is accurate.* 
In approaching the end of the titratien, tin; liquid is allo^a'd 
to stand for a moment from tune to tinu;, in oii/m- J,hat it 
may be seen, from the supernatant solution, wj^ethei- the 
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acid is neutralised pr not, Le., whether the liquid is rose- 
colpilired 6r still colourless. I c.c. of normal soda - 0'04 
gramme of SO.^. * 

’ Sulphuric Acid . — If it is required to estimate the sulphuric 
" acid as such, and not merely the total acid, it is precipitated 
in 10 c.c. of the solution by barium chloride, and the barium 
sulphate weighed in the ordinary maniKir. The weight of 
barium sulphate multiplied by 0-348 gives the SO.j. The 
difference between the total acid and sulphuric acid is td no 
ascribed to foreign acids -hydrochloric, niti’ic, siilnhuroiis. 
The smaller the quantity of these foreign acids, the better. 
In the case of a good mordant the difference should not 
materially exceed 1 per cent. 

Hydrochloric acid may also be estimated in the ordinary 
manner by means of silver, but this is seldom required. 

Nitric acid, which is almost always present in appreciable 
quantity, may be titrated by means of indigo solution as in 
water, or estimated by the' gasom(‘tric method. 

Practical Ted.- -In the casi; of iron mordant a ])ri}i‘.tical 
t('st is often very inqiortant ; it may bo carried out with 
wool or silk. 4or example, sevi'.ral skeins of cotton ('ach 
of 10 gramrniis weight are widl washed and stirred in a 
decoction of tannin, sumach, etc., for one hour, taken out, 
unwound and immersed in dilute solutions of the sample 
(5 c.c. in 250 c.c. ol water) or of a standard sample of 
known quality. After twenty to thii'ty minutes they are 
taken out, washexl, driiid and com^iaiixl. They may also 
be dyed with logwood. Silk is weighed before and after 
the experiment, in order to estima,te th(i quantity of ferric 
oxide fix(‘d. The more iron is lixed on the fibre, the better 
,is tliL mordant, otlun- things being equal. The weighed silk 
(the largest convenient amount) is inordantexl for one hour 
in a solution of 30" B., well washed, treated with water at 
50° C., then with Marseilles soap at the boil, washed, dried 
at the ordinary temperature an,d weighed. 

Applicatim.—GommemtA ferric sulphate is generally a 
sojution of 50° to 60° B. ; it is princijially used as a solution 
of 30° B. ‘in black silk-dyeing as weighting and bottoming 
for Prussian blue; it is used for similar purposes in black 
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cotton -dyeing, in printing the so-called “ dyt»rs’ black,” 
which has in recent years been largely supplanted ^by 
aniline black. 

Copper Sulphate, Blue Vitriol, Bluestone, . 5H.p 
= mol. wt. 249‘H ; solubility, cold water = 10 : 100 ; hot* 
water = 203 : 100 ; 25‘47 per cent. Cu. 

The value is according to the perc(‘ntage of juii’e co])per 
sulphate ; the salt should also give a clear solulion in wati'i', 
liVl not contain too inuch iron, lime and alkali salts (or ;^inc). 

25 gra^mmes are dissolved to I.IKH) a.r.. 

Sulphuric Acid.- -25 c.c. of tlrs soluiioii are aeidiruu! with 
hydrochloric acid and ))reci])ita*('(i with bariiiin chloride, 
4ihe barium sulphate is weighed and calculated to sulphuric 
acid. t 

Copper.-- -21) c.c. are aculilied with sul])hunc acid and 
precipitated with sulphuretted hydrogem. 

(ft) The coppei’ suljdiide is either ignites! in a Kose crucible 
with lin(' })reci})itated sul])hur in a current ot hydrogen to 
cons^^int weight ; or 

(b) the sulphide is roasted, moisten(‘d with niiiic acid 
and ignited to constant we-ight, by whiiih jirncess it is 
quantitatively converted into copiier oxide, (biO , or 

(r) 25 c.c. of the solution aie jirecijiitated with caustic 
soda, the liquid boiled for somt‘ tinu', tiltered after widl 
washing by decantation, the ]ii-eci])itat(' w'ell w^ashed on the 
filter until the filtrate, is neutial, then diied, ignited and 
weighed as Cut); 79-57 (biO - 79-57 Cm.S -= ti3-57 Cu -- 
249-63 CuSO^. 511., 0, or 

(d) the copper is estimated by one i, the many volu- 
metric processes (see Fresmiius. Qiiani. Anul., 1. 25H). 
The Volhard-Tlenfiquys method, ‘bough li'lle iisedf mugt 
be regarded as the best, since it is rapid and easy of execu- 
tion, very accurate and ixajuires no s]>eci:il solutions. 30 
grammes of coppei’ suljihate are dissolved to 500 c.c., 5 c.c. 
of the solution are mixed )jkdth excess of sulphurous acid in 
a 100 c.c. flask and 20 c.c. df N ammonium sulphcb 
cyanide added, -the flask is filled' up to jjie mark, ^vell 
shaken and the liquid filtered; 50 c.c. of the •lilt]git(! ai-e 
mixed wit!i 10 c.c. (excess) of N silver nitni^e solution, 
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acidified wth uitric.acid, iron alum added as indicator, and 
thp 'excess of silve/ titrated with ammonium sii]})ho- 
cyanide, until the red coloi'alion a])])eai's. 

Calculation ; Suppose that fidi c of N sulphocyanide 
solution are used in titratinj^ the excess of silver, tljen in 
2*5 c.c. of the original solution there is fi-fi x 0-003178 
gramme of Cu = 5‘(i x 0*012478 gramme of (fiiSO^.filip, 
from which the percentiige may he calculated. 

Inm. 200 c.c. of th(' solution are oxidised with two di'ujis 
of nitric acid and preci]>itated hy excess of ammoij.ia. The 
cop])er gO('s into solution, th(‘ iron is precipitated, it is 
filtercal off, or redissolvi'd and again ])i'('ci])itated, ignited 
and weighed as I'V.O.), or estimated colorimetj-ically. 

Appliculton.- Used as an oxidising agMit for aniline hlack 
(copper sul])hid(' is also used, it is ])r('])ar(al from the 
sulphate); in dyeing hi-owns with catf'chii (25 parts of 
coppei- sulphate to 100 ])arls of catechu); in dyeing a blue 
from acid green + acid violet (.'. CuSO, K alum); for 
'Mager” gr('<'n ; in mordanting wool for logwood h^cks; 
for an after-treatment of many dii('ct-dyeing colouring 
matters, such as hen/oazurme, in older to increase (he 
fastness to light , for “ chrotm* ” black (0*5 ])er (‘(‘iit. K.jCrd).. 
+ 1 per cent. (biSO, .511,0, or 2 pel cent. K_,Cr,,() 7 -f- 1’5 
per cent. CuSO^ . 51I.p), t'lc. 

\liUMS. 

Potash alum, l\.,SO^. Al.(S(),),.i-lH.,() -- mol. wt. 048-4; 
solubility, cold wahn- = 0*5 : 100, hot watm- -- 357 ‘ JOO. 

Soda alum, Na,S(), . AySOj,, . 24IJ,() - mol. wt. 016*2 ; 
soluWity, cold w'-xter - 110: 100; hot watei, wry solubb'. 

Ammonia alum, (N • ‘\lj(W 4 ),i • 24H,() = mol. wt. 

906*2 ; solubility, cold water - 0:100; hot watei - 422: 100. 

iron alum, iA^fSO’,)^ . K«SO, . 24iloO = mol. w't. 1005*0; 
solubility, cold water --- 20 : iOO ; hot watei*, very soluble. 

Chroilie alum, (^'^(SO^)., . 24 JI 2 O -- mol. wt. 908*2 ; 

solubility, cold w’ater 20 * 100 ; hot w^ater = 50 : 100 ; 13*5 
per cent, o^ Cr,Oy. 

The alums are extensively used in the textile 'industries, 
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The coniniei'cial article is f^Hierally vei;v ))iiit. . In an 
amination ilie followin'^ ])oints are to he considertM : til the 
case of potash aiul soda alums tfte ])ercentii^u‘ ol alumina 
is of the lirst importance ; the ])('reentiif;e of water may also 
be ta^en, and free acid (as witli aluminium sul])hate) aiuf' 
iron tested for. The same may he said of ammonia alum. 
In the case of iron alum iron, in chrome alum (chromium 
occupies the place of aluminium; the jn-oporiion of these 
twV. nu'Uxls indicates tiu' ])urily of the com])oimd. li'oii 
alum should also contain no terrors sulphate, or very little 
(detected and estimated a.s in l<*ri'ic sulphale). Chrome 
alum, which is ^mierall) use<l in the stall' of tlu' basic 
^ilphate Or.,(S(),)_((()Il)„ trcqiK ntly contains tarry matter, 
<fy])sum and sodiuiw sulpha.t(', all (*l whicli should, as hir as 
possible, hi' absent. The chromium is estimated by ]>i'e- 
cipitation with ammonia. If the chrome alum ^nves an 
intense iron reaction, the chromium must he scjiarated fiom 
the iron. In other resjiects a detaaled e\a.mmaIioii is to he 
cond' 4 pted as with the correspond 111 , 1 ; sul])hates. 

J/i////Vu//e//.--Ver\ extensile. In dyeiu;; with certain ilie- 
stiifTs sucli as Vic.toria blue (d to -nx'i cent, of alum -I- a,c('tic 
acid), etc.’; as a moidant in alizarine-dyeing ; m wool-dyi'in^ 
as a mordant (7 to 10 per cent ol a.luin + 1 ])er cent, ol tin 
crystals), almost entirely rejilaced h\ ])ota,ssium hichroniate : 
in cochineal-dyein,u (10 to 12 ])er cent, ol alum -1- 2 to 0 ])er 
cent, of tartar); in d\em,i; tlaimel with ])onc,eau\, leplaciii}; 
cochineal (O'f) to 1 pei ^ent. of alum -f- ponceau + trace of 
stannic, chloiide); in dvini; eosiiu on wool (alum ;;ives a 
very hrij^ht cosine hike); with watei hi , in 'rurke]^ red 
dyeinj; (for this ])ur]K)se alum must he li'ee Iroin iron or at 
most contain 0‘OOi |tei liimt. ; solu •onsol 1 i'> to 0 to«^' Jh 
are used as mordants); with indom blue; in printine on 
wool (alizarine oran^a' aniired). 

Iron alum is little iisi'd : as a mordant lor wool blacks, 
occasionally also foi’ alizariye. 

Chrome alum is also rarely tised. It is ])riiici]ta,lly im-^, 
portant as forming the startiuj; ])oint for thejaaqiaration of 
other chromium salts, c.i/., chromium acetate, elJori^e, etc. 
It has also*heen recommeiided for mordatijine wool, but it 
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has not h§on iiitroducod, since it does not precipitate the 
chrsmiuitj oxide quite evenly on the fibre, and cannot in this 
property equal potassiunF bichromate. 

Nitkic Acid and Nithateh. 

Nitric Acid.- HN().[ ~ mol. wt. 611. When no foreign 
acid is pri'sent, tht' strength may be tisti mated by means of 
the spi'cilic gravity, or volumetiically. 50 grammes •Cie 
diluted to 1,000 c.c. and 50 c.c. of the. solution titrated with 
noi'inal caustic soda, 1 c.c. of which = 0'0()3 gramme of 
UNO.,. 

In testing for impurities, chloi'ine, sulphuric acid, metab^ 
iron, alkali salts and nitrous acid may l,s,(i ('xpected. If the 
acid is contaminated by otlu'r acids and th(‘ ju'oportion of 
pure nitric acid is to be di'termined, the nitric oxides may 
be estimated. However, nitric acid is of so little importance 
in the t(‘xtile industrii's that it is not necessai’V to introduce 
this comjilicated gasometric method lu'ri'. 

Afiplit'aUon. -Veiy restricted. In colouring nitrogenous 
materials (feathi'rs, silk) which become yt'llow' by ri'ason of 
the nitro-compounds produced, hut aj’(‘ at the same time con- 
siderably weakened (2 parts of UNO., -f I pai't IlOl diluted 
to 2'’ 11.) ; in the jiroduction of imitation selvages on fabrics 
for export (nitric acid + gum |- stai-ch printed on, in order 
to give the a])])earance of yaj-n-d^'cd fabi'ics, which have- 
yellow selvages); as a I'eagent for indigo, which does not 
now give a distinguishing reaclioiii since many other blues 
give the same spot, tlie blue obtained from acid green 
•f acid violet; for engraving ])rinting rollers. 

Sodium Nitrate, Chili Saltpetre, mol. wt. NaNO,, = H5; 
solubility, cold wate.r = H{) : 100; hot water - 200 : 100. 

Niti'ic acid is estimat'd, as in water, by means of indigo 
solution. Chloiide and sulphatii occur as iinjiurities. 

Application - Very restricted, occasionally used for the 
after-oxidation of aniline bkicki 

Silver Nitrate. —AgNO., = mol. wt. KhhO; solubility, 
co'id wate^*- = 120 : 100; hot water = 1,000 : 100. 

The percentage of silver is all-important. 'The salt is 
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titrated with decinormal sodium chloride solution, using 
neutral potassium chromate as indicator, until the brown 
coloration just appears; 1 c.c.* of* decinormal Nadi sofu- 
tion = 0-017 gramme of AgNO.{. 

ApjUication. — Almost only for marking inks (AgNO.^ + 
NH 3 + gum, written or stamped on). The writing is not 
as sensitive to dilute alkalis and acids as to chloriiu'. 

Lead Nitrate, P 1 )(N (),()., = mol. wt. ddl- 2 ; solubility, 
cTjid wuittfr = 4 H-;l : 100 , hot water ^ Id!) 100 . 

The percentage of lead iTidieaO's the value, it is preei])itated 
as sul])hate by means of sul])hu'-ie imitl. filtered, ignited and 
weighed as PbBO,. 

• Application.- -Vov chrowi' yidiow and orangi' : as tlu' stint- 
ing point for other lead compounds. 

Ferrous Nitrate, Fe(NO.j)o . OH./) = mo), wt. 2H7-9; sol- 
uble in cold winter, d('com])OS('d by bot watm-. 

Kxamined in a similar mannei to ferrous sul])bate. Niti’ic 
acid estimated as in sodium nitrati'. 

Ap^licalimi. Now rarely or mwer used ; foriust yellow^ 
on cotton, Prussian blue on wool. 

Ferric Nitrate, Fe./N()..),, . IHIP.O •- mol. wt. M07-7; 
readily soluble in hot and cold watei. 

Examined as ferric sul])hate, exce])t in regard to the nitric 
acid. To be testiul for suljdiiiric acid. 

Applicalim.—i\^ restricted as the last-mentioned com- 
pound; in black cotton-dyeing; in silk-dyeing it has been 
entii-ely replaced by basm ferric sulphate. 

Rarer Nitrates.- -For certain Spiadal inir]u)s<*s in ])rinting 
the iollow'ing nitrates are occasionally use.; , tluw are obtained 
by double decompositions : cnlcitiin, aluminium, magnesium, 
copper and chromium pitrates, tl. ' double cb'nmium niitrate 
acetate. 

Chlokink- 6xy( JKN (loMVOl'NnS. 

Bleaching Powder is a*«iixture, in varying })rc^)ortions, 
of calcium hypochlorite, chloi'iife and hydroxide with watei^' 
The active constituent is best ex])ressed If^^ the formula 

CaCljO ^according to Odling; Ca<^Q'^j. 
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The v^lue is jbl ways determined by the “available 
chlbrine”. AccoMin^' to Schiitzenberf,^er, ho\vev(a’, the 
ooraponnd does not acrb/ means of the chlorine, but by 
reason of the free oxyf^^en produced by its decomposition 
(daCb.O « CaOb, + 0). There are the following methods 
foi’ the estimation of th(' chlorine . - 

I. ( ray Lussac’s nuithod. The bleaching powdei’ is titrat(;d 
in aqueous solution with sodium arsenitt', using indigo as the 
indicator. This method has long been disused on acccuiH 
of its inaccuracA in ddute solutioii arsenious at'id no longer 
has a?i} action. 

II . ]‘ennot’s method with alkaline arsenic solution and 
potassium iodide starch ])apei' as indicatoi'. 

III . lodometric methods. 

The two latter are most generally used . they will be briefly 
describ(‘d. 

11 . (t/) Pennot’s solution : grammes ol pure arsenious 

acid and l.TO gi-aniim's of jmi'i* crvstallised soda are dissolved 
in (lOO to 700 c.c. of warm watei :i,nd the solution niadg up to 
1,000 c.c. when cold; I c.c. ol the solution e.oi'i'es])onds to 
0‘0()'11,‘1S gi-amnii' of As.O , --- I c.c. ol cbloiine gas at 0’ C. 
and TOO mm, pressuie. 

10 gramiiH's of bleaching powder art* well gi’ound with 
watei' and th(‘ paste, together with the residue, tilled up to 
1,000 c.c. ; 50 c.c. of the solution aiv titrated with the above 
Pennot’s solution, until no bliu' coloration is produced on 
potassium iodide starch pa.p('r. which is the case when all 
the active chlorine has been used. 

Examph*. 50 c.c. ol bleaching jiowdiu solution requiiaal 
40 c.c. of i'ennot’s solution, /.c., 50 c.(;. ol hh'aching jiowdiu* 
solutj.m corres})ond to 10 c.c. ol chlorint^ gas, or 0’5 gi'amiiie 
of bleaching ])owdei' gives olT 40 c.c. of chlorine, hence 1 
kilo, of bleaching ))Owder can e''olve SO litres of chlorine 
measui'ed as (P ( 1 . and 700 mm. pressuiv (2(ia(JhO + As., 0,5 
= 2(;a(T, + As,0,). 

(b) In' place of IVnuot’s^'solution, N arsmiic solution 
(4 '048 gi’iimnv's of pui-e As/E dissolved !)}’ means of soda 
to ],000 c may he. used ; 1 c.c. of N sodium arsenite 
solution - 0'008546 gramme of available chlorine. 
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IIJ. lorlomeii’ic methods - 7*1 grammes of bleaching powder 
are ground with water and the mixture madt- up to\000 c.c. ; 
50c.c. ( =■- 0*1151 () gramme) are nuiasyred In means ol a ])ipeU(' 
into a heak('r containing 1 litre of distilled watei*, 1 gramme 
of poUssium iodide and about 10 diops of h)drochloj*ic acid 
are th(*n added. 'I’lu' luptid is stirred loiiiul slowl) once, 
and N thiosul])hate lun in (piickl) liom ahun'tU', without 
stirring, until the coloui is slightly ullow. Starch solution 
i%rhen added and tin* titiation continued slowly until the 
blue colour disa])i)ears. Ch + ^KI 2K('I + 1, ; 1 , + 2Na,S.().j 
-Na.iSjO,, + 2Nal ; 1 e..c. of N thiosulphaln 0*0().‘154h 
gramme of chloiiiu*. If, for ('\.inii)le, 25*25 c e. of N 
thiosulphate are usial, then tin percmitage of availahle 


chloriiu' -= 


25 25 X ,()*()025‘l() x 


1 e.c. of 


thiosulphate 1 ]m ‘1 cent, nl available eJdoiine. 

IV. The method of Haumann (Zcils. (iihjcir. Clievi., 1S!)0, 
72) may also lu' mentioned , it is hiised u])(>ii adding h\dio- 
gen ]:<ro\ide and tiliating with pota,ssium pei maiigaiiate . 
(laCIloO + 11,0, ('a(2., + llj) 0, 'I’he excess of hydro- 
gen ])eio\ide is titiated with pe: manganate * 2Kl\1n(), + 
5II,.0o + 2IIyS0, ^ 1\,S(), -1- 2.MnSO, -i SH,0 + 50.,. 

As has alread) been seen m II. and 1 1 1. the, strenglli of 
bleaching ]) 0 wd('r ma> he (‘xpressed eithei in chloronu'tric 
degri’es (1 !.), as is ciistomarv in Ti'anec', or m j>erc(!ntages 
of availahle chloritu’ (III.), the usual custom in Mnglatid 
and (lermany. Tin* chl^rometiic di'gn'cs give the numlK'i* 
of litres of (availahl(') chlorine gas (me.isured at(l' 0. and 7l)0 
mm. ])i*essui*e) contained in I kilo, of hhau hing powdm* ; the 
English and (ierman degree- art' ])('rce,ntages ol available 
chlorine. Tlu' coiinectmii hetwei I lie two s\ stems Ts as^ 
follows: - 

Ohlorometric degrta's nru]ti])lied h}\()*2^S| pei'ceiitagc 
of availahle chlorine. 

Percentage of availahle «diloiine«diyided h\ 0*^2 IS I -- 
ciiloronietric degrees. 
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j French Scple. 

English^and Gorman 
iKealo. 

\ ' 

French Hcalo. 

English and Gerrrian 
Scale. 

i o;5 

20-04 

! 100 

31-81 

1 70 

22-27 

1 105 

33-40 

1 75 

23 85 

110 

34-90 

1 HO 

25-48 

115 

3G-58 

1 H5 

27-04 

; 120 

38-17 

i 00 

28-G3 

! 125 

40-76 
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! (The best bleaching powder.) ,, 


The question whether tin; dtqjosit or insoluble residue 
should he included in titiutions of hleachin^^ ))owder is an 
important })oint upon which thei'e should hti an understand - 
inji;. Fresenius titrates it together with the solution, othei’ 
authorities on textile matters take tlui o])posite cours(*, since, 
as they very properly say, the insoluble matte)’ is unutilised 
and uniitilisable in practice, and in a technical analysis the 
technical conditions must he considei’ed. 

Ch(!mically juire calcium hydi’ochloj’ite contains theo- 
retically 48-9 per cent, of chloi’ine ; in the manufactui’e of 
bleaching powder, howewer, a ))roduci containing more than 
39 per cent, is not obtained. 

A'pplicainm. • -Bleaching powder is the bleacliing material 
par excellence, for vegetable matej’ials ; at the present time 
solutions over T' B. are rarcily, if eve)’, usial, whilst formerly 
they wo’c used at 3’ Jh and over. At tinies a few di’ops of 
hydrochloric acid ai’(‘ addl'd ; acetic and foi’inic acids have, 
also been pi’oposed, l)ut the cai’boinc acid of the Jiii’ is quite 
sutlicient. A sti’ong solution is used to produce ci’e.ani- 
coloured linen. AVool and silk are turned yellow by clilorine, 
and,)‘iro I’otted and altei’ed in structuie. (lotton is only 
altei’ed in sti’ong solutions, oxyci'llulose beiiig toi’uied and 
the fibre to a certain extent “ aniirialised In recent yeai’s 
wool has also been treated with chlorine in oj’der to p)’oduce 
certain lustrous and contracted effects. 

Alkaline Hypochlorites, s -Ban de Javelle, KOCl ; Eau de 
Babarraque, EaOCl. , 

These compounds are only stable in solution, in the solid 
state they decompose vei’V I’apidly. thus, on evaporation of 
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the solutions, they produce alkaline chloride and chlorate. 
They may be evaluated exactly in tlu^ same m^iinei-, as 
bleaching jiowder, since, in this^case too, the a\ailal»e 
chlorine is the valuable constitiauit. 

K. l^auer has jirojiGsed the following method for the prac- 
tical c«ntrol of the operation ol bleaching (/hw/hu ’,s‘ Point. 
JouriL, 1884, 201, 270): A “chlorine tube,” J'O cm. wide 
and 50 cms. long and a burette divided inlo()'2c.c. ai'e used, 
Tie reagents an; h}drochloric acid, solutions of ])Otassiuni 
iodide and sodium thiosiiljihate ; 1 c.c. ol tlu' iattei' O'OOl 
gramme ef chlorine. 10 c.c. of tlie bleaching liiiuoi' are 
placed in the “chlorine tube,” a leu e,.e. ol jiotassium iodide 
solution added until, on shaking, no lurther brown coloration 
or turbidity occurs; then a few e.e of h\droehloric acid are 
added until the tuAiid solution beconu's cleai . The thio- 
sulphate solution is now added liom the bui'i'tti*, at First 
rapidly, then in drops, until on gmitle shaking the colour 
becomes paler and imall} (]uite disa|»])ears. Jlach c.c. ol 
thiosulphate solution coiresjionds to 1 inilligramim*. ol 
chloriifl' in 10 c.c. of the Inpior. 

A]yjdLcatim.~h\ bleaching • for many ])ur])Oses tlu'se solu- 
tions are said to be more suitable Oian bleaching jxiw'der. 
The} may not la* heated. Tlu'y aie more rea.dil\ waslnid 
out and the material may afterwards be gumi a sulphuric 
acid bath. Thev are said also to have a mori* eiiergi'tic 
action than bleiiching [lowder; dilute solutions onl) should 
be used. On account of tbe highei ]Uice as compaied with 
bleaching powder they ai.*, howiwei, litth' used. Alkaline 
hypochlorites are also added to certain h'eiichiiig mi\tures. 
e.(j.. “ chlorozoiie ”. 

Other Hypochlorites: of i.ium'nium, magnesium, j^inc 
and barium. 

The principle of the examination is the same ; the active 
chlorine is estimated. In addition theuiielal may be deter- 
mined, since bleaching powder or a cheaper alkaline hypo- 
chlorite might be present in>arge (piantity. 

AppUcaiion.—h\ bleaching spi'cial mat«!i‘ials. Aluminium 
hypochlorite, also\nowm as “Wilsoi/s bleachftig hiiid,” Iku' 
particularly* delicate materials ; magnesium hypoclttoi ite, 
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“ Kam Bay’s ” or “ (Irouvelle’s bleaching fluid,” for Jinen 
bloa,ching;' zinc h\^)oohloritc is known as “ Varrcntrapp’s 
bkiaching sail (l(‘nery,ll_^, speaking, little used. 

Potassium Chlorate, kciOjj = 122-5; solubilii}, cold 
..water - 7 : 100 ; hot water = 50 ; 100. 

The jiotassiimi salt is the most inipoitaiit chloRite; it 
has larg('ly used since the introduction of aniline black 
dy('iiig. Th(' ordinary impurities are nu'tiils, (iarths, chloride, 
Bul])hate, nit rah' and free chlorine. ^ 

A (pianiitative estimation of tlu' chlorate is generally un- 
necessaiy, sinet' tlu' salt is produced in a state of* excellent 
purity. If it is reijuired, the following is tlie best process: 
the chlorate is distilled with ('xcessof h)<lrochloric acid, the 
chloriiK' ])roduced led into potassium iodide solution and tlie 
liheiah'd iodim* titiah'd with N thiosulphate, J c.c. of 
whicli 0-0020427 gramme ol K(’10... If, for eMunple, 
O'l gramme of chlorate he taken lor the distillation, then, ii 
it is JOO ])(>)• ca'ut. ]nii-e, 4H-!) c.c. ol N thiosul])hat(' will 
he reijuii'ed ; iiiuh'r these conditions 1 c.c. of N thiosul- 
phate corresponds to 2-045 ])er cent, ol KCIO^. • 
Applicaiiun. Almost exclusively as an oxidising agent 
foj aniline black, in pioducing which it acts as an oxygen 
carrii'r in a similar manner to co])p(‘i sul])hid(', ammonium 
vanadate, potassium ferioc}anide, maiigaiiates, etc. It has 
the disadvantage of a low soluhilitv in cold wati'i- (7 : JOO), 
on which account it nni} leadilv ervstallisi' Ironi sti'oiig 
solutions and causr mishaps m the ]»rocess (sti’eaks on 
jirinted calico). In using conceit' raled solutions and in 
jirinting colours, the ('iiiployiient ol sodium chlorate, which 
is consiilerahly more soluble, ])revents these separations. 
Potiissium chlorate is also addl'd to ce^ilain hlea.ching niix- 
(ures (“chlorozone ”). In the preparation of mordants. 

Sodium Chlorate, NaClO., - lt)(r5; soluhilitv, cold vvatei 
= 100 . 100 ; liot water - 200 : IvK). 

This salt has the advantages over potassium chloi’ate of 
greater (Solubility ami chea])ne‘..s, however the commercial 
^uticli' is not geiu'rally as pun* as the potassium salt, and 
mimt he carefully exaluined for impuiities. In particular 
large (»fciantilies of chlorides and Imu', ie., calcium chloride, 
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are found. The percentaj^e of e-hloraU* ma\ l)e deteniiined 
as in th(‘ potassium salt. 

Ajt'jdlcation. -Similar to potiVisimn chlorate, when it i^i 
i‘e(]uir('d to prepare solutions of ^lealei eoiuamtration than 
7 : 100 ♦ fi'e(pientl\ ])otassium chloi-ate M'paiak's from the 
printing? colour when it is not ])reMmte\en m licit tlu'oietical 
amount. 

Aluminium Chlorate, Vl-dClo.j,, - mol. wt. Oon. 

<fs ‘feneralK ])r('])iired by the consumer 1)\ double di'com- 
position of ])otassjum cbloiale and aliimmium suljihate, the 
solution is* then diliih'd lo 20' B. The tuo component 
materials (which S(‘e) must be (‘\:iniine(l. 

Jjiplicitlidii. lias a restiicted Use loi aniline black on 
t\oven cotton. ^ 

Chromium Chlorate, - mol \\i. d021 

fs made, in a similar manner b\ tlu' consumer b\ double 
deconijiosition ’ ])otassium cbromale -I- potassium cl)lora.t(' 
or chrome alum + ])olassiiim c.hloi'ate. The basic salt is 
obtaiiu'd from 075 };i amines of neutral cbioniium chlorate -f 
75 <,n'am1n('s ol fiesbl) precipitated cbiomniiu bylroxidts In 
an (‘Xainination lbe])ro))oi lions ol chiomiiim and chloric acid 
may be estimatc'd. 

Ajipl'icutiou. Vei) I'cstiicted. In ])i intin.u, loi iixmewood 
colours (sti'ani black, steam biown). 

Aniline Chlorate, sec under Amhuc Soils. 

SrmmiTK (’oMi-orNos. 

Sulphurous Acid, Sulphites, Sodium Bisulphite, SO,, 

04. Na,S(),, . 7J1..() = 252 ; solubiliU. cold water - 25 : 100 : 
hot water =1:1. ^ 

These, substances an' etahiaO'd by ihe ]iercenra^c of siil- 
])hurous acid, which may be estinutti'd in the aipieoiis solu- 
tion of the acid by means oT the hydroinetei or better -as 
also in tlu' salts — ^liy volumetric methods, 

1. Tf no other acids an' prest^nt, titrate with normal (fustic 
soda and a suitable indicator (si'C Tndicatori, ]). 1 and Table 
I., also Mohr’s Tttnmt’fhodcn, 0 Aufl,l()5, Pohf^. 

JoiiriL, 250, i;i() ; Oh. Blarez, rnul., 105, Ob). #^’ree 
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sulphiii'oiiB acid and bisulphites are titrated with nprmal 
caustic*soda and^phenolphthalej'n, the normal sulphites with 
tiormal acid and meth]^ otange. If methyl oraiif^e be added 
to a bisulphite solution, a red coloration indicates an excess 
• of SO., ove]- the (piantity re(juired to form NaHSfX,, which 
<‘xcess maybe (istiniated by titratin^f with normal Sofia to the 
point of neutrality. If, however, the solution is coloured 
yellow by methyl oranj^e, normal sulphite is ])reHent, which 
may be estimated by titration with normal acid. ♦ 

IJ. Th(' most H'liabh' method is J^unsen’s iodometric 
process, when simply the pro})ortion of sulj)hui’nus acid is 
I'eipiired, witfioiit re^^ard to its state of combitiation or 
fre('d(UTi : o |j;rammes (d’ tin- salt (or a corres])Oiulin^f (piiintity 
of aqiK'ous sulpliurous acid) are dissohed in 1 litre of water, 
which has h(>eu boiled and allowed to eool in a closed vessel. 
.'\ ])ortion of the solution is measured witli a pipetti', diluted 
w'ith boded water to such an ('xtent- about 1:10- that 100 
c.c. contain at most O’Oo ‘^ramnu* of SO.^, slightly acidified 
with sulphuric or hydrochloric acirl, a measured excess of 
, 7 , N iodine solution added and the exctss titrated*t)y N 
thiosul})bate, with starch solution as indicator. 1 c.c. ol 
N ioditu' solution 0-00d2 f^ramine of SO.^. Not more than 
J2 c.c, of iodine solution should be used foi' 100 c.c. of the 
sulphite .solution titrated. 

Jji'plicadnn. -In bleaching and as an “anticblor”; for 
w’ashiug material bhviched with ])erman^anatp in order to 
rmnove th(‘ ma»i^nin(‘Se peroxide; as a redncinp; aj;ent ; in 
printin^^as a solvent lor many dyh'-stulTs fcmi'ulein, alizarine 
blue) ; many dyi's come into th(' maii'et in tin* form of double 
sodium bisul])hjte conijiounds. Krecpiently {^niseous sul])hur 
dioxide is used. ])roduced by burning; stick suljihui' iTi the 
sulphur chambers, in w'hich tiu' fabrics to b(^ bleached are 
hun^u 

Sodium bisul])hitf! is also known as “ leucof^nm ” ; more 
rarely calcium bisulphite is also em]>loyed. 

TlhS specific ^n’avitiei\^ of ■'aqueous solutions of sulphur 
dioxide are givdn in the followdne table, tof^ether wdth the 
>itronf?tb of the solutions:-- 
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Spaiific 

SOo 


SO. 

:i Sp»‘cilii' 


• 

SjM'Clfil • 

SO.- 

gravity. 

jKir ceiil. 

gravitj. 

j]ii*r i-fiil. grants 

! i 

peri ('lit. 

gravity . 

[KT CVIlt# 

1‘0028 

0-5 ! 

l-OKtS 

:{-o 

, 1 -o:{()2 

5-5 

1-01-20 1 

K-O 

l‘0()5(i 

. 1 

1 1-0104 

i ;I5 

1 i-o:{2.s 

U-0 

l-O-W) 

S-5 

I 1-0085 

1-5 ; 

! 1 0221 

4-0 

' J-():J5;i 

C 5 1 

1-0171 1 

0-0 

l-01i:t 

1 il-O ' 

1 1-02 IS 

4 -.5 

. 1 -0:177 

7 0 , 

1-0107 1 

0-5 

, 1-0141 

‘2'b ' 

' 1-0275 1 

.5-0 

1-0401 

7-5 

1-0520 

lo-o 


Hydro- ‘or Hypo-sulphurous Acid, Hydro- or Hypo- 
sulphites, 'il/) + BO., + Zn ^ /nSO. + Jl,; II., -fSOo - 
ILBO.,. 

Ilydrosul])liiiroiis aOd has in (Ik' form of ilu* /inc, 

ancl (ialciiim siilfs, aliaiiied (;onsid'‘i‘a.l)l(‘ iinpoiUiuu* in indi|,^n 
dyeing' (Bchntizon I Ii, is jn-odina'd from zinc, and hi- 
su]])hitcs accordin^^ to the al>ov<' (‘(illations. Tlic pioportion 
of th(i bisulphite to ttu' zinc is of c.('rtain iinjiortancf', since 
the reaction may tak(^ plaice in two \\a\s- -INallSO., + Zn 
= ZnSO,, + Na.iBO, + Na,B,()j + 211 ,(). and dX^idlSO,, + 
Zn = ZflBO.^ 4- Na^.SO.j + NallBO, -p II, ,0. Wlnni liiiu' is 
added the zinc is ])i'ecipitated and caJciiiin liMlrosiiljihite 
results, wdiich has the ])ropert\ of ii'diicin^^ indi^^o idiii', 
to indif^o whih-, , ,N^0.,, c.onlainm*; Uvo 
hydro^um atoms more. Since these solutions are ])rt‘])ared 
hy the d\ej', th(' (]iiality of the materials and their value 
must he asci'rtaimsl. 

Applirdtimi:- In the h_\dri)siil]>hite vat (moie suitahli! for 
wool) : dO kilos, of hisul])h>te solution of d2' to dh" B. + (i 
to 7 kilos, of zinc dust are stirred with dO lilies of water; 
the tem])erature should not he allowi'd o exceed do” 0. 
Then 8 litres ot caiisti*: soda solution of d8' H. + 7 kilos^f 
lime, .slaked wdth dU litres*of water, .ire add(*d. Alter stand- 
ing twelve to twenty-four hours, the cP'ar yellow .solution, 
which can reduce about 10 kilos, of iiidigf), is drawn off. 

Sodium Thiosulphate, ^‘Sodium Hyposulphite,” 

MajjB/)j, . 5Hp = 248; sol uhff'ity,^ cold water - 102 • 100; 
very soluble in hot water. ^ • 

The impurities may be carbonate, sulphaU', sulplpti^ aruf 
free alkali. The ])ercentage of thiosulphate is estimated 
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voliimeti-railly by ^dini*, solution : 25 grainnies ai’e dissolved 
i^lp ’1,000 C.C., aiu? 25 c.c. of the solution titrated by N 
iodine solution, with stiuad? solution as indicator. 1 c.c. of 
iodine solution ()-024812 gramme of Na.,S/).j .5H/). 

A'j)])l mtidu.— In calico-printing to fix metallic oxides; in 
dyt'iug as a resist for aniline black : in bleaching to remove 
the last traces of chlorine Irom the fibre (hence an “anti- 
chlor”): in mordanting silk ((I to 8 per ceiit. of alum + 4 
percent, of thiosul])hate| : in dyeing wool with eosine: in 
washing clothi's; for })recipitating finely divided sulphur 
upon wool for methyl and malachite greens (Lauth). Also 
known under the names of “antichlor” and " hvjiosulphite 
of soda,” or “ hy])o ”. 

i\l I S( ' KUn A N K.O r S ( '( ) M I'Ol ' N ns . 

Sodium Nitrite, NaNO.^ -= (ID, very soluble in cold and 
hot wat('r. 

This saH has not long been used in the texlih* industries ; 
its value is estimated b} the jiercentage of riitrit.e. ’ Heavy 
metals are freipientl) found as imjuu ities. The nitrous acjd 
is ('stimated 1)\ oxidation with jiei'manganate, which may h(i 
standai'dised againsi ferrous ammonium sul])hate or silver 
nitJ-ite, the former com])ound (also known as Alohr’s salt) 
contains exactly one-seventh ol its weight of iron, /.c., 7 
gramiiK'sof Mohr’s salt contain exactly 1 gramme of metallic 
ii'on. flood commeicial sodium nitrite should contain 95 to 
97 ])ei’ cent, of NaNO.,. 

About 25 grammes of sodium nitrite are dissolved to J,000 
c.c. ; 40 or 45 c.c. of i N ])ermanganat(' solution are added 
to-“!'00 c.c. of sul])huric acid (1 5) and' the above nitrite solu- 
tion somewhat ra])idly added at 40' (I, until decolorisation 
occurs ; then the mixture is titrated back with jiermanganate 
until the red coloration remains for live minutes. Hunge’s 
method, accoiding to which the nitrite solution is titrated 
wdth permanganate, is ui reliable, sinci' in that case some 
nitrous acid is always lost. 2Fc - NaNO,^ (111-68 -= 69’01). 

Cplcii'ation : if a grammes of Mohr’s salt ( ^ '1 grammes of 
iron) reipiire b c.c. of permanganate solution, then 111-68 : 
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69‘01 - ; : X, or X 5= , n JliT K^mnt's of »KaNO^, ^^hicll hjc 
equivalent to a j^rainuies of Molir’s salt* or h c.c. of ])ei’- 
inaiifjjanate solution, llencje 1 e.e. ol pcnuan^faiuile solution 
= I fc muaniines of NaNO.^. If now c e.c. of |)(‘r- , 

uiaiif'aMate solution are roijuired in the titration of the 
nitrite, then in the volume of mtiiU' solution iisc'd theie ai’e 
III i*s "'/■i . 'h ftraiiimes ol KiiNO.,, from which the pcrcenta^'c 
sti’eii^dh of tlu' solid nitrite ma\ he calculated. 

Jf a 1 per emit, iiilriti' solution (ID prammc'. in 1,000 c.c.) 
he used iiuftead of the aho\(', the calculation is siiii])ier 1 c c. 
of ])erinaneiiiiate solution - 0df034o ‘>ianime ol NaNO,. 

A'jiplicatioiL h’or the so-called diazotised colours, “ice" 
coloui's, develojied colours, I'tc. 1 n dyeiiif^ and calico jirintiiii; 
several of these cofourin^ matters aie larpel) used (r ;/., 
paraiiitraiiiline red). 

Sodium Phosphate, NaJIPO^. 1211,0 -- doS, snluhility, 
cold w'ater 3 : 100, hot water ~ 00 • iOO. 

.Also known as secondar\ or neutral sodium jihosphate. 
it is of ( 1^11 contaminated with sodium chloride, suliihati* and 
carbonate. Its valiKMlepmidson the perceuta^^eol ])hos])horic 
acid and the hasiciU. 

Phosphunc And. 2.h ^n.immes aie dissoKcsl to 1,000 c.c., 
in 10 or 20 c.c. the phosjihoiK; acid is precipitated with 
iiia^niesia niixtiiri* and ammonia, tin* ])recipitate {magnesium 
aitimoniuin jihosphate) filtered off alter twtdve hours, waslii'd 
with aiiinioniacal water, dried, ijtmted and wei^died as ma^- 
iiesiuiii ])yro])hosphate, M|ol\,0;. 

For the volumetric deteriiiiiiation ol ])hosphoric acid h) 
means of araiiium solution, see Freseniiis, 'Jiiant. Anal., 11. 
545; Zrits. anal, hSOT, xxwi., HI , ./. S. ('. /., 1^7, 

% 2 . 

Ilaianhj . — If the salt^ixesan alkaline leaction with jihenol- 
])hthalein it contains moie “alkali than •is leipiired h\ the 
formula Na, 11 1’O^ , the excess of alkali nia) he litraU'd hy 
normal acid, iisin^ phenol]j?i(haj^ein as indicator. •!! no 
coloration is ^nven hy ])henolphthalem, th<n*(' is present the 
neutral salt alone, or a mixture of Na.d*lld^, aiuf Nall.dHJ^, 
the latter oil which may he estimated h\ titration ^vith 
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caustic sf)tla and i{)hcnoI{)hthalein, the former by titration 
\vith acid and niefhyl orange. 

Application. -In Tui-fey red dyeing instead of cow and 
sheep dung (which are now almost entirely replaced by 
sodium phosphate, arsenate and silicate) ; with wood, colours 
(a more bi'illiant black) ; in silk-dyeing foi’ weighting and to 
iix the tin and iron (*r to 6‘' B.) instead of, or together with 
soda; sodium phos])hate is better than soda for weighting 
])urposes, but it does not make the libre voluminous, and 
overloading the fibi'e with phos])}u)ric acid may b(! harmful, 
hi dyeing with a/o dye-stulfs. In recent years ammonium 
jihosphate has Im'i'D successfully employed in place of the 
sodium salt. 

Water Glass, Potassium or Sodium Silicate, luSi4(X, = 

mol. wt. dlJb-I, Ma.Bi,0,, d()d‘2. 

Since water glass frequently comes into commerce in solu- 
tion, its value may be directly determined by means of the 
hydrometer; the silica may also be estimated (Bresonius, 
Quant. Anal, I. 'Ml). Aliout bU grammes are di.ssglved to 
1,000 C.C., 50 c.c. of the solution repi'iitedly evaporated with 
hydrochloric acid and then heated for some hours at 110° 
C. The silicic acid then beconu'S insoluble, it is moistened 
with liydi'ochloi ic ac.id, filtered off, dried, ignited and weighed 
as Sid,. 

Silicic acid may also be determimsl aeidinu'trically hy con- 
A’ersion iutojiota.ssiiim lluosilicate (Stolba, Zeds. anal. Chetn,, 
IV., Kid), or directly titrated, with pieth}! or.inge as indicator, 
hy normal acid. 

(lommercial water glass frequently contains a consider- 
able excess of caustic soda, which would be vi'vy liarmful to 
aibdial fibres and should therefon not hejiresent; caustic 
soda would also have a solvcmt action on alumina mordants. 

;] lyplication.- Siinilar to sodium ])hosphate ; also in bleach- 
ing with hydrogi'ii ])(M’oxi(le (instead of ammonia); in silk- 
dyeing in place of borax (alkali hliu', logwood) ; as a mordant 
for cotton (water glass + FhSO^ gives SiO., which fixes basic 
d,ves) ; for kre-piooiiiig fabrics; as an addition to soap; as 
an addition to varnishes ; for dressing cotton w'arp ; in pi'int- 
ing, as a substitute for albumin ; iirlinishing : as a fixing agent 
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for alumina mordants and tin (silk) ; to product' lutHrous and 
tensile etT( 3 ets ; sinct; used in silk-dyehi^ to jtrocliiet' thp 
impoi'tant zinc pliosphate-silieale wT'i^dilinjij. 

Sodium Arsenate, NaJlAsO,. 1211,0 mol. wi. 102; 
solubilfty, cold water 28 . 100, \er\ soliililt' in hoi water. 

It must be free from nili ie acid, not contain much lime, 
and at most contain J ])er cent, of As.,().. 

The hasicihi may bt* estimatt'd bv tliri'ct litration with 
normal acid and rm'lb)! oiau'^e, sii])])()sin^ that no otht'r acids 
are present. 1 c.c. ot normal acid ^ O' 1112 ^lamim' ol Na., 
HAsO,.7ff/). 

.Ir.swu' Jen/.---0*5 {gramme of the sample i^ ]n’ecipitated 
asima^fuesium ammonium arsemite (Freseiiius. (Jiiniil. JiiuL, 

I. 2Hd), the preci])iti!it(' Inou'^lit on to a wt'if^dit'd lilter, dried 
at 100' 0. and weipbed. Tlu' iirecipitate may also be limited 
and estimatt'd as ma^mesium ji\ro-arsenatt'. 

Having ri'^ard to the reslrictt'd use of this sail, the various 
nietliods of estimation are not described . the ])rmci])lf' of the 
methodj^iven by Sutton {Voli(niclnr AimhiHiH, sixth ed,)may 
be mentioiu'd the arsenic acid is reduced to arseiiioiis acid 
and tlie latter titrated with iodine solution. 

dr.s'rmu/t.s uc/r/ is detei mined bj ,i reversil ot the process 
for chlorine and iodine li) meitns oi sodmiii arsmdtt* (see 
Bkacliiiuj ['owder). 5 to 10 ^Wiimnies ol the arsenate are 
dissolved, bicarbonate solution addt'd and the lujuid titiated 
with N iodine solution, J c.c. of which - O'OOIIMH {Gramme 
of AS. 2 O;,. More than I juy et'iit. of arsenioiis acid should not 
be present (see (’hrisletiseii, Zcils. iimil ('hem . 1807, xxxvi., 
81; J. S. ('. i., 1897, 2(;2). 

A'j)j)iiciUu)}i. — Hestriek'd onaccoimt ol its poison^'us nature, 
otherwise similar to Sodiyni pb' sp) ite. 

Sodium Tungstate, Na,,\V;0.,, . j;dl ,<i ~ nu'l. \\i. 2098, 
has now little interest. The tiinj^stie^acid niii,} bt* deter- 
mined h} the method {^iveii by Fresenlu^ ((JiiKiil. Anal., II. 
427). On account ol the i^iimpoi'tanee ol llu' eoiniiound, 
the method is not desci'ihed here* 

Accordin^^ to H. Silliermann [Baiiicexal., J897, No. ^5, 
70) the tungstic acid is estimated )»y preeijiilMin^ the 
solution of a weighed quantity ol sodium,tungsJ,ate with 
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excess of ^lydroch^R'ic acid, digesting for some hours cat 30“ 
t(j» 40'" C., washiiij^ the |))’ecipitate first with dilute hydro- 
chloi'ic acid, th(‘n with wtiU*!’, drying at i05“ C. and w('ighing. 

Ajyjtliration- ft jjosscsses histoi-ic ink'rest as an oxidising 
agent (instead of co})})er siiljihide), chi'oniimn tiingst^h! was 
also used ; also as a weighting agent for silk, fixed upon the 
fihr e as iron or tin tungstate. 

Sodium Stannate, Preparing Salt, Na.SnO.j . 3iU) = 
mol. wt. 2r){)'7 , 44-'l jier cent, of tin. 

Commercial sodium stannate contains 30 to 44 })(!r cent, of 
stannic oxide : the imjmiities are caustic soda, soda, common 
salt and iron, occasionally it is adulti'rated with arsenate 
and tungstate. It should dissolve with as little residue .vS 
])ossible, he free from iron and not he too> alkaliiit'. 

The total alkali is determined ))\ titration witli noimal 
acid and methyl orange. 

T. Goldschmidt estimates tlu' tin as follows: 50 grammes 
of the sam])le are dissolved to 500 c.c., 10 c.c, of tlu' solution 
are reduced in the presence of ly\drochluric aciij, The 
separated tin is dissolved in tht' same flask in an atnios])li('re 
of carhon dioxide, hy hoilmg and adding more h)drochloric 
acid. .Alter cooling, the stannous chloi ide foi tiu'd is deter- 
mined hy means of standard l(‘iiic chloiide soliilion and 
jiotassiimi iodide (starch solution). The titration is also 
conducted whilst a current of caihonic a.cid is led into the 
flask. 

Appliroiiiuir As a mordant lor azo dyestuffs (4" to 5' H.), 
follow'i'd hy a hath of nmitralised alum (25 gianimes of alum 
+ 10 grammes of crystallised soda in 1,000 c.c.); it was 
formerU used for wt'igliting silk, hut lias now heen entirely 
, rep'^lced hy stannic chloride : in printing on cotton and wool. 
Sodium Aluminate, Na. \l,()^ ^ mol. wt. lh4-2. 

When this compound is titraUd with acid and ])henol- 
phthalem (less well with litmus), tlie ('iid-reaction appears 
when all lh»‘ alkali is satuijded and the alumina has 
: separated ; if methyl orangs lie used, the end-reaction occurs 
when the cQpipound w\L(SO,)^^ lias heen formed, and the 
separj\ted‘ alumina has redissolved. 20 grammes of sodium 
alumiriatfj^ are <,lissolved to 1,000 'K’,.c. ; 10 c.c. are titrated 
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quite hot (in order to avoid tlu* inlliKUK’e of ca^hoiiK* acid, 
if present) with I N h\droehloiic lund ii^id pheiid 1 ])htiial('in 
until tlu; eolour disap])('ii.rs , ifiet^ul oi:ui^t‘ is tlii'ii .uldi'd 
and titration with tho sainr aeid continued until tlu* led 
coloration ajqiears. Tlu' dilTeivnce ^ues the aliiinina.. (See 
also LLint^v, Zcih. aniinr. I'licm., ISDO. 2 \):\ , •/. N. /.. 
iHlit), 7 (i 7 .) I c.c. of !, N h\diocliloiic acid - (K)l)h ‘2 
f^u'ainnie of Na.O -- ( 100:1407 ‘iiainnie (4 Al.O,. 

Exanqile' 0‘2 ^raninie ol aliiniiiialu Kapiiie S'o e e. 
(phenolphthalein) and lo:)0 c,.c (ineth\! oian^e) ol 1 N 
hMlrochloric acid, a total ol 2:j-S.') c c. 'Die 


.. .. 8-5 X (HI0(i2 X 10(1 

-- ,, 2(» :{rjpe) cent., the 


0-2 

i-oo; 

O’. 


.... lo-llo X (H)0:M07 ' Kill 

"■ ^ 2() lo jii'r cent. 


AjipliCdlion -\ei'\ r(‘stri(;ted in (;alico-]»rintin^. 

Borax, Sodium Biborate, Na.n.O . 101 KM) - mol. wt. 
:182: Soluhilit}, cold water - (i • lOO, hot watei = 200 : JOO. 

The hoiie, acid is determined h) titralioii with acid and 
iiieth)! oran;^e. 2o ^lanimes aic dissoKed to 1,000 c.i;. and 
50 c.c titra,ted with noi ma.l sulphiii ic acid and mi'lh) I oiaii^e 
until the led coloration a,ppeais. 1 e (*. ol noim.O acid =- 
O’lOl {.gramme ol e,r\stallised hor.ix. Soda, sodium chloi ide 
and siiljiluite occui aS|ini])uiiti('s The iicicmita^e* of soda, 
which would )){* iitiati'd alon^ willi the hoia.\, must hi' 
deducted when it is a,])]ireciahl(' {Xrils. (imu'ii . ('Iiciii , 1800, 
wii., 070, Zciis. amd. hirni., 1807, 508). 

A'})l)li('(ili<in. Instead ol soda in lern ‘iilin.e lo^wtaid; in 
calicoquantinj^f, as a, soKeiil lor casein . in d'eine wool with 
alkali hlue (10 ])ci •ceiy.. ol 'he ^'.eif^ht ol the wool, !»’,^:i00 
to ;15() ^nuimnes jiei 100 hlri's ol l>< 'h) * 

Potassium Permangtyiate, KMnO, - mol. wt. 158; 
soliihilit), cold water 0’45 ; I00,*\ei\ soinhie in hot 
water. 

'I’he ))er(;eiitaj.te of pine ]»frman;;aiiale is defcrmmej| 
volumetrically aj^anist oxalic acid oi'ca liy lous^sali. A solu- 
tion of 0‘l{2 ^laninies of jmre iieimanf^aaiate l,(J0O*c.c. 
would jL^ive a 1 N solution. \ccoidm)f|_v 20 c.c. of normal 
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oxalic acid,tor 100 y.c. of J N oxalic acid, would require 
exactly 100 c.c. of thti pei-iiiaiij,^auate solution, if it were made 
from the chemically pui^ s*alt. The calculation is very 
sim})le; if 105 c.c. of permanj^aiiate are required instead of 
lv)0 c.c. for 100 c.c. of 1 N oxalic acid, then the perfnan- 
ganate is 94-H5 jxm cent, pure (105 . 100 - 100 x, x =- 
94-85). 

The oxalic acid is strongly acidified with sulphuric acid 
and the titration conducted at OO" to 70" (I. until a pe’-maiuint 
red coloration ajipeai-s. 

9KMnO, + :ilLS(), - K._.S(), + 2MnSO, + IJHp + 50 

00011 

and 1 + 0 - 200., + J1..0 

00011 

(thus 2 niols. of permanganate corresjiond to 5 inols. of oxalic 
acid). The solution is standardised in a similar manner 
against a ferrous salt, ejj., ferrous ainmonumi sulphate 
(Mohr’s salt), 7 gi-ainmes of which = 1 gramme of ii’on; 
5Fe ==: iKMiiO^; 2FeO + 0 = Fe.py. 1 c.c. of ,! Uif per- 
manganate solution - (H)112 gramme of metallic iron = 
0'0144 gramme of FeO O-OIG giamme of Fe.,(),j. 

Ajiplicatitni. -In hleaching wool (tieutral, alkaline or acid 
bath , best in a neutral hath of 1 • 1,000, since the hath may 
ahvays he used again; m an alkaline lialh th(‘ hleaching is 
slowei’, in an acid hath quickm-j. After hleaching, the material 
is waslu'd with suljihuroiis acid, generally with an addition 
of sulphuric acid (occasionally 2 tp 5 mols., otherwise the 
material may readily turn brown). L’otassium permanganate 
cannot he used for hleaching silk, since the fibre is injured. 

Potassium Bichromate, Sodium Bichromate, K./ir./),- 
mol#‘'lv't. 294-2; 08 per emit, of FrO^; soluhilit), cold W'ater 
= l()-4 : 100; hot w-ater -1.1. . 211,0 - 299 ; 

07-19 ])ei- cent, of 0rO_^; more soluble than the potassium 
salt. 

Potassium hiclu-omate often gmtains potassium sulphate, 
kudium sulphate and normaf chromate. Most important is 
the .nei-centagttof chromic acid. 

T(il(4< t'hyoin^ic aciil is determined by volumetric methods 
against ferrous ajjiniouium sulphate^ The solution of potas- 
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sium or sodium i)ichvomak‘, acidified with siilpluiric acid, is 
mixed witli an excess of solution of iferi'ous ilinnionium 
Hid])hate, and the (‘xcess detet-iiifiu'd 1)\ addin^^ N *l)i- 
chromate solution until a droj) of the solution no longin' gives 
a hluj coloration (Tin iihuirs hhiei with |K)tassinni ferricyanide • 
on a ])orc('laiii ])late. (hO^ -- ilFeO. Knecht, Hawson and 
Lowtuithal give the lollowinj; ])iO(;ess O gi amines of the 
sain])le an* dissolved to 1,{)()0 cc., and a Inirette Idled with 
the solution. (In tin* case of the sodium suit it is better .to 
disBol\e^i^5 graimnes to 5(10 c.c., and again dilute 100 c.e. to 
1 liti'i'.j 1 grainiiu' ol ])uie cr\siallisi‘d fei'rous aniiiioniiinj 
sulphaU' is weighed off, disso!\i (l m a jioicelain disli in a 
4ittle water and 50 c.c. ol lO ju i emil. sulphmic aidd added. 
The bichromate Hi)lution is added Irom the huri'tte, witli 
constant stirring, mild a diop ol the solution mixi'd with 
potassium ierncyaidde solution on a. poieelain jilate no longer 
gives a blue or gremdsh-hlue coloration. 1 gramiiie of fer- 
rous animoiiimii sulphate reduces 0-0tS5ll gramme of CrOy, 
thiu’eJipre tlu' volume ol chromati* solution added fi'Oin the 
huretti' contains (K)H5d grainme ol f'rO ,. 

Example' 5 grammes of K.,('r.,()- in 1,000 c.c.; 1 graninie 
of fenous animommn sul])hate I'eipmes 25'‘j e-.c. of this 
solution; 25'‘J llOSod 1,000 \. \ :iS5 gi amines of 
(h'O,^, 5 . d'dS.j 100 \ , \ 07 70 per cent oi (!iO,. 

Jn'cc (‘liniiiiu’ iit'iil IS detecti'il h\ means ol the li\drogen 
peroxide ri'action ; 2’5 to 5 grammes of the bicliHunate arc 
dissolved in 40 to 50 c.c. ol w'ater, 10 c.c. ol h}droguii per- 
oxide and 20 c.c. ol ether added, and the whole mixed in a 
cylinder. In the presence of free chi nine acid the ether 
layer becomes blue ; the coloration i'a])iili\ disampi'ars. 

KeidnU cJinmnfc i'i estm ate I In Mcthdiocli hj-^iiieans 
of the above reaction {Cliciu. Neii 1MH7, iv. 2). As in t!ie 
detection of tree chromic,acid, 2'5 to 5 grammes are dissolved 
in 40 to 50 c.c. ol water aaid the solution shaken in a stoji- 
pered c} lindm’ of 120 c.c.^;a])acit\ with 10 c.c. of hydrogen 
peroxide and 20 c.c. of (‘therf Deciiioimal sul])l?uric ac;ifl 
is now added in small (juantitaVs itt a,tiiuejWith frenueiit 
shaking, until the (‘ther acipiires a pale blue cokiur^ f c.c. 
of N acid = O'OlOOd^frainme of (VO, as^nornial chroiiiati*, 
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()'0ir)2;^ jfi’Mnine of or 0*01948 gramme of K 2 ('i *04 

in the qnantit) of materia] taken. The hydrogen peroxide 
and hichioinate naturally' should not contain Iree acid, any 
free acid th(‘) contain must Ix' di'ducted. 

' Biclirtinidlt'. -{a) Accordinj^ to j\lc('ullocli the hichromate 
may ix' dii‘(‘ctl) estimated hy titi'ation with noi’inal caustic 
so<la and ])heno]])hthalem ; the normal chromate may then 
he tound h} deductin'! tlu' chromic acid ])j'esent as bichro- 
mate from the total chromic acid. Since the end-rei'iction in’ 
titi'atin^ with caustic soda is ill deliiuid, excess is added 
and titiuted hack with normal acid, 1 c.c. of N caustic 
sixla ~ O'OlOO f^ramme of CrO.j as hichromate. 

{h) J{. Thomson (fV/m. Neirs, LSHfi, hi.. 29) titrates 
directl} with lacmoid as indicator (se** inder ludicaloi'H), 
towards whicli hichromate is neutral, hut normal chi'omate 
alkaline. The latter can accordingl) he estimated h\ means 
ot standard acid and lacmoid pajX'r. 

Example* 100 c.c. ol 1 per cent, solution ( -- 1 gramme) 
ill titratioy with N sul])huric acid and lacmoid required 
12*() c.c. of acid; O-OlOO x 12*0 x KKU I2*h per cent, of 
Ci'O,, as chromate. Total CiO.; TO’OO per cent., therefoi'e 
hichromate -- 70 00 - 12 0 5S‘0() ])er cent, of CiO., as 
hichromale. 

Ap'iilinilioii.- One ol ihe most im|)oitiint salts used in 
dyeing. ;Vs a moidant for wool (with taitar, oxalic acid, 
sulphuric acid, lactic acid, etc.); in developing amline black 
(dyeing and ])iintmg, also lead chiomate in printing), in 
hlue-]U'iiiting; for fast browns lioin catechu ; as an addition 
to hliiestone hla,ck (logwood), wlnVh is thus made moi-e 
j’esistant to alkalis ; as a discdiarging agent in calico-printing ; 
fur (jiljv.ome \ellow, orange and olive* id coinhmation with 
the mdigo vat as “dager” green. 

Sixlium hichromate is hygrosco])i,v, geiieially more im])ure 
contains more norma.l chiomate- and reijuiies more cai*e- 
lul c-ontrol, whilst the ]X)ta.ssium^salt is generallv obtained 
ii^^very g'ood qiialit). .\ls{x the sodium salt is used with 
reluctance iii pyintiug, since the goods dr\ badly, in wool- 
d}eing, on the other hand, it is iireferrcd because it is cheaper 
and more easily spluhle, 
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. Vanadates. — Aiumoniiim vaiuidak* (N I ^ niol.wt, 
169. Vanadinin chloride, bliif vaiiadiiyii s()luti(j;ii ( = vaii- 
admni tetva-, tri- and l)iddoiidK's> 

Thp vaiiadatrs an* (‘valiuik'd h) iiifinw of llu- |)r()])ortion 
of vanadic acid, wliic.h can Ik* detcniiiiu'd (Fr(‘s<'iiiii‘>. 

Anit!., fl. dl2) In ])r(‘ci])itatiiii^ aminoniiiin vanadate by 
saturated aniinoninin ebloiide '^olntion, when ini])iii’ities 
re.main in solution. The jneeipitatr is iiHered, i^niited, and 
wei^died as vanadic acid, Tin* most usual inipiii'ity 

is chromic acid. 

A'})pJIf'(i(ii>ii..-- .\s un oxidismu a^^ent in ])rintm^f aniline 
bhiick, in jilacf* ol mppei snliihidt*. which leadil) dries and 
^causes strea,ks. It isacinral e\lia.or(lina.r\ dilutions 0-2 
ttramim* jU'r kilo^ ol jiiml.iiif; colour, excess mn,\ readily 
spoil th(‘ lahrie. The blue \an.i,dmni solution is obtained h\ 
reducin'^ vana.dic acid with ^lyeiin m tlu* piesenee of 
hydrochloj'ic acid a.l water-ha, tfi leni])eiatmes (100 <;raanmes 
of ammonium \anadate + 40(t ^u’a, mines of h\(lrochloric 
acid -f 400 ei-animes of water, then a solution of a, bout 50 
ttranfmes of ^d\cei III in 100 c.c. ol wali'i added, the mixtiin* 
warmed until the hliu* coloration appeals and linally diluted 
to 10 litres). 


\l,K\lilS. 

Ammonia, Nil., mol, wt. 17, soluhdit\. cold wa,ter=^ 
1,050 volumes : i. Tin* strength is estiin.ited In im'ans of 
the hydrometer, or U'tU'r volumetricalh . 50 jji amines 

are diluted to 1,000 c.c, and 50 c, c. iitra.te(l witli normal 
acid and litmus, etc I c.c - 0*017 tti m>e ol Mb;. 

-Ammonia, solution should le.ivt* no lesidnt* on evaporation. 
Tin* common impurities aie s'dphurie, aeid, sulplu^ett^al 
hydrof;en, cai*hoiiic ac.id a,n(l chloiine. ()iumar\ technical 
ammonia KF Jl. == ‘.)*!t])er cent o^ ammonia. 

Ap'pliridiou. Koi washin'j^ w*ool and slioddx dy-d with 
ali/arine (the dye heconu^ fasti'i* to ruhhine) ; mjdeachintt 
wdth hydrogen jieroxide; for ]tr('cipitatyig lead on the lihi». ; 
instead of soda and fixed alkalis. ' 
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Aquc.ons Anmmia Solution (Liintje). 


Situcih.' 

NFt 

Spei'itic 

Nil, 

Sliecitlc 

1 

1 


Nil., 

iknu’ity. 

))(Tirnt,. 


)I'T (•(•111. 

Gnivity 

1 iw-rd'iit. 

(iniviU. 
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, O'tr.x; 

l)'91 

(HIIIH 

7-Sg 

0-9, 5:i 

t 19 17 

0-991 
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; o-\m 

]-H4 1 

0'9f;i 

8-81 

O-9,^)0 

1 19-71 

0-990 
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1 0-()8H 

2-K() ; 

0 96;i 
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0 916 i 
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j 15-04 ' 
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4 -BO ' 
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10-47 
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■ 16-29 

0-900^ ! 

98-:-{3 

0-976 

5-SO '1 

0-9r)6 

n-o-i 

o-‘i:)l 

' 17-19 

0-89C i 

81-75 

0*97l> ‘ 

(1-80 

0-9,51 ' 

11 -(HI ' 

09:10 

1 18-(11 

- 0-889 ' 

84-95 

i 


Ammonium Salts. SiiIphiiL*. arrUk'. oxalak'. 

The ainniouia is cslirnatcd in lIk' oi'iljnary iiiatiner hy 
distillation • (V5 to 1 j^niniiiK' ol the sainplc is distillf'd with 
excess of caustic soda, the recei\er contains a measured 
excess of norinal acid, whicli is titrated, aftf'r tht' distilla- 
tion. by normal caustic soda. 1 c.c. of N' acid used 0-017 
gramme of Nil., (Fresenius, Anal , 1. 17H), 

Applied, turn. -Ih'stricted on iiccouiit of the high ])rice. In 
dyeing with suljihonic acid dye-stu ft's to si'curi', Ix'tter equali- 
sation (indulipe). 

Sodium Hydroxide, Caustic Soda, NaOlI mol. wt. 40; 
solubility, cold water ^ liO. 100, hot wak'r ■- 210: JOG. 

Caustic soda comes into the market both solid and in 
solution, the latter at strengths of 110'’, dir and dO’ id. The 
value is given by the ])ercenlage ol sodium hydroxidi', which 
can he determined in solutions apjiloximately by means of 
the hydrometer, inor(‘ accuratel) hy titration. Faiistic soda 
should, as far as jios.sihle, he tree fioni carhonaie, thus an 
estinisi.’on of sodium carbonate is important. Kither the 
caustic soda alone is determined, oi tlie carhomite also. 

Total Alkali.- -2o grammes are dissolved to 1,000 c.c. and 
100 c.c, titrak'd with N acid and meth\l orange, phenolphtha- 
lein, etc. .Vlso, although more comjilicated, excess of acid 
may be added, the lii|uid lioi'/id ior 5 minutes and titrated 
back with N caustic ^so(^a, litmus or jihenolphthalem being 
the iiidicatoi;. I c.c. of normal acid = O’Ol gramme of NaOH 
or 0‘0dl' gramme of Na.X), 



Specific Gravity of Caustic Soda Solyms^i. 
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('aiiniic Alkali.- -To A socoiul 100 c.c. excess of neutral 
barium chloride solution is added to ])recipitaie the car- 
bonate, and the mixture tjti’ated (without liltm’inf') Avich 
normal acid and meth\l oranj^e or litmus to incipient red 
".oloration. 1 c.c. of N acid ^ 0-04 ^naniuK' of Na(UI or 
O'O.'jl fframme of Na,() as free eaiislie stala. 

Sndiaai Carhonale. Tlu' dilTerence between the total 
alkali and caustic, alkali <,dves tlu' carbonak'. Thi' amount 
of free and caustic alkali can also be estimated b) titi-atiuf;' 
first with N acid and phenoljihthalmn which ^dves the 
whole of the caustic and half tlu* c.arhonate, then 'tinishinf^f 
tlu' titration with nutliJ oranj^e which ^i\es the other half 
of Lh(' carbonate. 

('oinitu'ic.ial caiislic soda f^tmerally contains much common 
salt, sodium sulphate and e,\cess of walei. 

Apfilivalion ll('stricted. In the preparaiioti ol Turk('\ 
red oil, fur washin^f and hleachin^f purjioses, in ])rintin}j; 
indif^o; as an addition to the potassium teriic\anide oxidis- 
iii^f mass. ( aiistic ])otasb. sinci* it is (leaner and without 
special advanta^m, is hardi) used in the textile indhstrii's. 
See also Zeifs. atKjeir. Client.. iShU, Ibri. 

Lime.- (vVi'cklime, CaO -= bC), soluhilit\, cold water - 
1 ' 77H: hot water = I • I,‘d7tl. Slaked lime (’a(OH), -- 74. 

The amount of (.alcium oxide is bi'st ('stimated 1)\ the 
jirocess ^nv('n b\ Ih'^feiiei" 100 ^ramme^ of (piicklime are 
coiujileteh slaked, tlu* jiaste hiou^ht into a 500 (uc. flask, 
tlu* li(iuid filled up to the maik, and altm- shaking.;, 100 c.c. 
w'illidrawn with a pipetk'. This l(.0 c.c. is affain diluted to 
1,000 C.C., well shaki'u, and 25 c.c. biou^ht into a pmcelain 
dish. A few ‘grains of ]»recipitate(l calcium carbonati* are 
then lidded and alcoholic plu'nacetolm solution ; normal acid 
l.-i imw added, under constant stiirin^^ until the lujuid whei'i* 
the acid diops in, which becomes \ el low, at once turns ivd 
apiin. When the red- coloration does not apptaii until alVr 
some seconds, tlu* \oliime of acid used is rea,d off, and tw'o 
more di'/)ps added. If tlu* licjuid now ri'inains yellow the 
previous reading was coria'ct, but if it again becomes red, 
the-'i’cading was lu'ematuj'c and the aaldition of acid must be 
continued. 1 c.c. of N acid -- 0'()2S;} gramme of (laO. 
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The pow(l('r formt'd on siakin^^ should bo tino, and ])ul- 
vorulont, to('] koIX and wlu’ii slirn'd with small Ijiiantity 
of water should a smooth, •“ lit,” and slijiporv ])ast*. 
If this is not the case the linn' is had, “ loan,” and contains 
much magiuisia and alumina. 

Apj)ficalnin--\n VAt-dyvhv^ to dissolve the indigo; in 
black cotton-dyeing (the cheaju'st black); practically no 
longer used for bleaching , to strip ^\oo(l colour from wool, 
o*c. 

Sodium* Carbonate, Soda, Calciind soda, NaXO.j • mol. 
wt. KJh; sf)lnhilit\, cold water = 7 100. hot water ‘If) 100. 
Crystallised soda or soda ciwsl.iJs Na.l'()_ lOlh.O ‘JHG , 
soJuhilitA, cold watei - 21-:] 100, hot watei -120: 100. 

Soda is usuall) ci^ntamiiiated hv snijdiate, chluiide. sul- 
phite, alkaline sulphide (see hodium nitropi iisside), lime, 
iron and free caustic soda. Most mpioitaiil aie estimations 
of the total alkali and caustic soda. 

Tolol Alli'dii. -The (‘stimation is conducted as m caustic 
soda: 25 to 50 gtammes are dissolved to 1,000 c.c. (25 
grammtTs of calcined, 50 giamme.sof crvstallised soda) and 
50 c.c, ol till' solution titraU'd with N acid, m('lh\ 1 ora-nge 
being the indicator. I c.c ()l N acid -^0001 gramme ot 
Na^,0 0'05d giamme ol Na.,CO__ - O-l-lO gramme ul 

Na.,{'0;j . JOlId). The value obtained corresponds to the 
total alkali, from winch the caustic alkali, il detei ininahle, is 
to he deducted. 

('auntie Alktili.- Mxcess of haiiiim cliloi'iih' solution is 
added to a second 50 c.c. find thi' solution tested, after a few 
minutes, for alkaline reaction. If it is all ahne, it is titi'aU'd 
with N hydrochloric 01 siil])hutic acid, anu nieOi}! mange 
(or litmus] to acid ixfiction. 1 c. ' of N acid - Oi'ijdl 
gramme of Na./) (see also Caustic da, ji. 7«'s] 

Sodiiiw (.'ar/amuic.-- The dilTerence hetwei'ii the total and 
caustic alkali gives the soda jiresent astiarhouate. 

J5icarl)onate, which may he jiresent, in absence of caustic 
soda is not geiierall) estimated, gsince it does not jfroduce 
any inconvenienci;s. The iron is oftpn Ijtrmful ; it is best 
estimated by colorimetric imithods. (klslimatii^i of fti- 
carhonate, sfee Lunge, llajidbach dcr Sudaiiidiislne, ii., G-18; 
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Bockmann. Chenmch-technisclic Untersiicliumjen, i., 390, 
391). ' ' ' 

‘ Apjilicalnni- In wool wj^shing to r('move (caustic 

alkali hanni'ul) ; in calico-hlcachiu';: in linen-bleaching: for 
Mixing metallic oxides on the fibre (V.f/., tin oxides on silk) ; 
in alizarine-dyeing foi softening and lixing alumina and 
chromium oxide on the lihre; to neutralise alum (Turkey 
red); in dyeing cotton with hluestone (logwood) black; in 
dyeing with the benzidine d\es, etc. 

For the sam(‘ rt‘ason that caustic potash is not used, the 
dearer jiotassium carbonate (jiolaslies) has no Advantages 
over soda, which would jiistiB its emjihnmeiit. 

Calcium Carbonate, Chalk, (laCO,, - 100; solubility, cold 
water = 1 10.000 ; hot watei’ -- I ■ H.83‘1. 

The ])ure comjiound is loimd in comiiiei'ce, The jiropor- 
tion of calcium carbonate may he estimated as in soda: an 
exci'ss of acid is naturally added, which is titrated hack. 
Since a solution cannot he made. 2 giammes are weighed 
off, 50 c.c, of M acid cautiously added (the substance should 
previously he coviwed with watei), the carbonate carefully 
dissolved and the solution titrated, with or williout jirevious 
boiling to diiv(' olT carbonic acid, h\ means of M caustic 
soda and jiheiiolphthalein or meth)l oiaiige lespectively. 
1 c.c. of N acid - (K)5 gramme of ('a('(F. 

Apjjli(‘ati<m restricted. For ti.xing metallic oxides (Tui’key 
j'cd dyeing) ; for sumach black; loi leinoving traces of acid 
fiom fabrics, etc 


I’hkoxidks. 

Ijydrogen Peroxide, 11J)« = mol.,,wt. 34; very readily 
soluble m water. The value of the solution dejiends on the 
percentage of hydrogen peroxide and the absence of mineral 
acids -hydrochloric and sul])hui ic. It genei ally comes into 
commerce as a -3 per cent, solution, the strength of which is 
estimated by one of the follow'^ng [irocesses 
1. With permanganate 10 c.c. of the solution are diluted, 
,‘VJ c.c. of sujjiluific acid (1 ; 3) added and the liipiid titrated 
in the cold by potassium permanganate, until the red colora- 
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tio;i is just permanent. 1 c.c. of I N pi'miangaiial^^ » ()-(l0:i4 
gramme of =-• (VOOIO gramme ol ().\ 

II. 1I\ nmaiis of potassium vxljile a,iul tliiOf>iiI|)liate (sVe 

Kingz('tt, /SW., 1880, 10 c.c are mixed 

with .40 c.c. of dilute sulphuric acid and excess of potassiuiif 
iodide. Alti'f liv(‘ minutes the liberated iodine is detm mined 
by titration with N thiosul])]uU(‘ solution and starch, 
until th(! hliu' coloration disa])])<‘a.rs. 1 c.c. ot N thio- 

l^ul})hat(' ~ 0‘()()17 gramme of - 0-0008 gramme of 0. 
(1 gramme of owgen at 0 and 7(10 mm. pressurt' occii])U‘s 
097-5 C.C.). 

III. (loulamine recomuu'iids a nioie complicati'd gasomet' 
r^c estimation, unsiiitahb* loi teclmical pin poses {Ihiiijicrs 
Puliji, JonriL, 1888,207. 2.18). 

The solution should also he t xamiiu'd foi' lesidiie, li\dro- 
chlolic acid and esjieciall) sulpliuiK* acid 

Al)])HcittuiiL h’ot bleaching tiissui, chapped jnire and 
mixed silk labrics, wool and jute, also in combination with 
sulphurous acid (lirst 11 , 0 .,, then S()„ or the leveise) , as an 
oxidising agent it has not \et found a.p])licalion in the U'xtile 
industries. Vs a bleaching agent it is being su]»]danled b\ 
sodium peroxide. 

Barium Peroxide, HaO., * mol. wi. 109-4 : insoluble m 
cold, decom])Osed b) hot watm-. 

The jieroxide alwa\s contains niiicli monoxide, llu' value 
is (h'tminined b\ the pioportion ol peioxide. Tins is best 
estimated as follovss (Zeds, diuil. I'linii., 1892, xxxi., 28): 
O’d gramme of baiium pt*ro\ide is suspinided in 501) c.c. of 
water and then dissohed by the addition 4 10 c c. ol li}dro- 
chloric acid; 10 c.c, ol 20 per cent, mang.inoiis siiljihate 
solution are next afided and th- liipiid liliated b\%l^ N 
permanganate, 1 c.c. of which = 0-idli94 giamme of Dafl.T 
In order to obtain a good average result, it is necessary to 
perform at least three, to foui titratioiffi and take the imaim 
Good technical barium peroxide should contain at least 80 
per cent, of lla().„ 

^ A term used on the Contment lor silk wliie.f lias not bjjen 
boiled to reni^iNC the gum. 
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ApplicatiojL—As^Q, bleaching agent, followed by a bath of 
hydrocblbric acid, (most suitable for tussiir, chappe and 
various woollen materia^. AVool generally loses in elasticity 
by treatment with hydrogen peroxide (5 to 10 per cent, of 
hai-iurn peroxide suspended in wak'r, the materials left in for 
one to two hours and then given a dilute hydrochloric acid 
hath). The action is rather more energetic than that of 
I'eady-made hydrogen peroxide, since th(‘ latter substance 
comes into action in statn naamidi. 

Sodium Peroxide, Nap., ~ mol. wt. 78: decomposed by 
water. The jiropoiiion of sodium peroxide, is determined in 
a similar manner to barium peroxide. The weighing and 
other ope rations must Ix' conduck'd more quicMy and carefully, 
since sodium pei'oxide is rajiidly decou^iosed in moist air. 
The peroxide must also he dissolved in a large volume of 
dilute sulphuric acid (about erpial to that oi the hydrochloric 
acid mentioned above), otherwise loss oceiii's ; the solution is 
then titi'ated as above with 1 N ])ernianganate, 1 c.c. of 
which - (>0078 gramme oi Na./)o. 

Application. iiirm]} found extensive a])plication as 
a bleaching agmit. Es])ecially suitable lor chajijie. tussur and 
straw. 

Zinc Dust, Zn - atom. wt. Orrl ; insoluble in water. 

Zinc dust shouki contain no grains wdiich can he seen or 
felt by the lingers, it should feel uniformly dusty. Also it 
should not contain too much iron and zinc oxide, the usual 
impurities. The jirojiortion of metallic zinc is estimated by 
means of its reducing ])rop(‘rties (.see also Drewson, Zcits. 
Anal, dicvi., xix., 50. and Pres('nius, Q'liant. Anal., 11. 288). 
10 grammes of zinc dust are brought into a conical flask 
w(fb/40 grammes of potassium bichro'.nate and 800 c.c. of 
water, 150 (i.c. of sulphuric acid (1 : 5) are gradually added 
during three, to four hours with frequent stirring on the 
W'ater-bath. The addition of acid must he so regulated that 
no evolution of hydrogcji is perceptible throughout, i.e., the 
whole df the hydrogen produced must reduce the bichromate 
whilst in statu nadcendi ; 5 to 10 c.c. (as a maximum) of acid 
ai^i added ever\ ten jninutes. When the zinc -is completely 
dissolved the solution is diluted to 1,000 c.c. ifnd 100 c.c. 
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titrated with a solution of lerrous iuntnriiiuni siil^duite (70 : 
500) standardised against hichroniate solution (15: 1,000), 
until a drop ot the mixture l)eg5is*tn give a blue coloration 
with potassium ferricyanide on a jiorcidain ])late. About 
150 c.c. of ferrous solution will be required, this coi res])oiids 
to about 00 per cent, ol uu‘tallic zinc, which is the ja'i'centage 
in good zinc dust. 

The weight ol the ])Otassium bicbiomatie, rmiltijilied bv 
0‘6650, gives the equnah'id wi'iejit of zinc, or I c.e. of 
N bichroyiaie solution - (Hldillls gramme of Zn. {IVAw 
+ 7Jl280,j + Iv.Cr.O. = fb\,(Sn|), q- .‘IZuSO^ + K„S(),, q- 
THgO; 3Zn IK 2 (h 2 (bor IlKi-'i Zn = 5)1)8 Iv.Cb- 
•Knecht and JUwson w’oi'k in ibe following manner: ()’0(i5 
gramme of zinc du«t (the same qiiantil) ol jiure zinc would 
i-ediice exactly 1 gramme i.t K A'r.O.) is mixed with 80 c.e 
of a bichromate solution containing 25 gramnu's in 1 litri', 
and w'ith 10 c.c. of dilute sul])huric acid , alter tmi lo lifti'en 
ininutf'S, a second sinnlai (|uantit\ of acid is added and later 
a third, stirring from tinu' to tinu'. 'riien 20 c.c. of strong 
sul[)huric acid are added a.nd aai excess (about 10 graninies) 
of pure fi'rrous ammonium suljihale. Alter mixing, a, dro]» 
of the solution must gi\e a blue coloiation with jiotassium 
ferricyanidi', otherwise more li'rroiis salt must be added. 
The excess of ferrous salt is then titrated In N bichromate 
solution. The quantity ol bichromate, reduced by 0‘()f)5 
gramme of the sample, when multijilied by 100 gives im- 
mediately the percentage gf metallic zinc. Any iron present 
will be included in the zinc. The weight ol puie zinc is 
found by multiplying by 0-r>(';5 the weight ol the bichromate 
reduced by it; in calculatiiu^ in this manner it is not 
necessary to weigh off *;\actly a d-tinite q...ntify of^f^ic,* 
dust. 

’The calculation is evidently based upnrf a method ef operation 
ilightly different to that descrihod in the previouB paragraph, namely, 
that to the 100 c.c. of solution, afUr reduction of the bichrmna^' by the 
zinc dust, an excess (r c.c.) of ferrous iftnmonium sulphate solution is^ 
added and the exoes.s* titrated by adding/ c.». of iluclirf^iiate solution 
intil the blue coloration with potassium ferricyanide js no lotgcr^ivi* , 
-^(TranslatoA), 
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l^xani}J* ; O’OOS^grammt' of zinc dust ; 80 c.c, of bichro- 
nmte solution (25 :*1,000) ; 10 grammes of ferrous ammonium 
sul])hate : (rl c.c. of bichromate solution in titrating back 
, /I gramme of the ferrous salt = 01258 gi-amme of K : 

0- 025 X HOI = 2-1525 - total K/lvJl; OJ258 V 10 - 

1- 258 grammes of K.^drX). reduc('d by the ferrous salt; 

2- 1525 - J-253 - 0-8!)i)5 gramme of fC(b'oO; reduced by the 

zinc; 0-H005 x 100 == 8005 pr cent, of metallic zinc. Or 
0-l)()2 gramme of zinc dust =: 0-8005 graninm of KoOr.,0-, 
0-8005 X 0-()(ll0 0-5057 gramme ol ni(d,allic zinc in 0-()(i2 

gramme of thi' sanijde, beiicii 80-05 jier emit, of metallic 
zinc. 

Liebschiitz lirsl withdraws the inm from 1 gramme of llie 
Harn])le by means of a magnet, and ihei! treats with a ^\arm 
neutral solution of 15 grammes of cojipe' siiljibate. After 
standing some time the oxide is removi'd bv dilute sul])buric 
acid, the sejiaaated metallic cojijiei- wa.shed with watei', dis- 
sohed in nitric acid and titrakal b\ normal ])otassinm cyanide 
solution. The weight of the co|)])er so foniid, multiplied liy 
1*028, gives the weight of metallic zinc in th(' (|uantity 
taken. 

The metallic zinc ma\ also he estirnak'd gasomi'trically by 
means of the volume of Indrogen evoKi'd on treating the 
zinc dust with diliik- hydrochloi-ic or suljiluiric acid. 

Applii’ulion.- As a reducing agent and K'sist in calico* 
pi'inting; in indigo-d_\emg (Indiosuljihite vat). 



CliAl'TKK IV. 

OKU A NIC COM POUNDS. 

FaTTV .\cU»S \N1) TMKII! Sm.tn. 

^Acetic Acid, ('li .. CO . 01 1 .nol. wt (io. nnsciMc with 
water in ev('r\ i)io])prli()ii. 

.Acetic acid comes into commeicf' in the most vuncd ilr 
^rees of |)nrit). The ])nnci])iil im]uiiilms luv h\(li-ochlonc 
and siilphuiic acids (rspirialK liarmliil in jinntin^^), iron, 
l('ad, liiiu', suljthuious a.cid and em])M'eumatic siihstanci's. 
The sti'eii^th is estimated hy titralHui 50 j^oainmes aa'c 
dihiti'd *to 1,00(1 c.c and 50 cc of the solution titi'a,ted 
with N caustic soda and |)henol))hthal(‘m, 1 cc f)l N soda 
- ()•()() ^o'amme ol anh\drons acelic acid Crude, ln}.;hly 
coloured acid Ireijtientl) cannot lx* titiated directl\ ; in this 
case litmus ])aiK'r must lx* used as indicator or Mohr’s jiro- 
cess i'm])loy(‘d. Mohr treats 5 f^rammes of acetic acid at 
the boiling jioint with a wei'^lu'd excess ol calcium ca,ihon- 
ate, filters, washes the residue with hot wa,tei and (stimates 
the undecomposed carhotia,te h) titiation (twciss ol nitric- 
acid titrated hack h\ N sodai. fiom wliudi the ])io])ortion 
of acetic acid can he calculated. In addilion the tesidue on 
evaporation at 110" 4 '. may he es'imated ; ver\ litnV siiould 
remain. If fi'ci; suljihiinc acid is pie^ait, it can he cxtracfeif* 
Ijy alcohol fiom the cvajiorated residue (sul]»hat(s are jiri'- 
cipitated), th(‘ solution liltered, dilut(*d*and titiated wnth 
N soda or estimated ^n-avinietricall) hy mejins o! barium 
chloride. 

Applicat ion .-- to the ])rinlin^coh‘)ui , in the pro])or' 
tion of about 50 gramirus of acetic; aciid of A'’ ll^to^l kilo.fin 
order to pftwent the formation of lakes before ])i'intirf{^f ; in 

(H7) 
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dyeing wUh dyes spsitive fco acids (ejj. cosine) ; for brighten- 
ing silk! in woolrdyeing to correct calcareous waters; foi’ 
thick woollen raatcrialFji to secure more equal dyeing and 
better dyeing throughout (also as ammonium salt) ; as an 
-addition to ferric acetate. 


Sperijic Gmriiij of Arrlir Acid nf 15' T. (Oiid emails). 
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Nole . — The specific gj'avilies above l’()55.‘l cnrres])ond to 
hro solutions ot very (litlereiii sli-eugths. In oitler to asci'r- 
tain whether the acid under examination has a greater 
^ strength than acid of the ,maxmium density (78 per cent.), 
a little water is added : if the specific gravity is increased, 
tlfe acid, was stronger than 78 per cent.; if the specific 
gravity is decreased, the acid was weakei- than '/H per cent. 
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Acetates nn' tosteut for tht' ordinal’) iijipiiiilK's. Miljihatc, 
chloride, iron, lead, lime, etc. An esiiniation of aci’tie, acid 
is genorally*unnecessarv ; it is stmpler to estiinati' the inelal, 
as, e.ij., in chromium acetate, ft is necessary also to eNamine 
for excess of free acid or mineral acid (liasicity) and com])l('te 
solubility. Tf it is necessary to estimate acetic acid, a wei*;!!!'!! 
quantity of th(' acetate is distilled with phosphoiic acid and 
the distillate' titrated. For ('xnnqile , ,) giammes ol aia'tati' ol 
lime are' distilled aJnmst to dr)iH'ss with 50 e- e^ eit wati'i' and 
50 c.c. of j)hos]>horic ae-id (speeitic giavil) 1 ‘J) lioiii a. I'etent 
jirovided with a Liediig's eeondensei . the eemtenls ol the' 
retort are diluted witli 50 c.c. of wate'r and again distilled ; 
a» third elistillation is similarly ])eifoi’nie‘d. In tlu' distillate, 
or in an aliquot ])e»riion, the nea'tie aeui is esinmite'd h) N 
caustic soda, 1 c.c. -- O’Ot) gramme' eif aee'lic acid O’O?.) 
gramme' eif anhydrous calcium ae.-elat(' (Fre'se-miis, Qtiani. 
Ami., 1). 201). The' acetate's oi tlu'ii solutions are' fre- 
quently made' hy the', eionsimn'i , in which case' the* materials 
in list h^' tested. 

Sodium urcldli’ is use'll in e',ahe*ev]ii inliiig a,nel wool-el^emg. 

(uilriuin li.refdic in jirinting ali/anne‘ ri'il , an important 
raw material for various jire'jiarations of acetic acid. It 
shoulel be 00 per cent, jinre'. 

Ijcad ac(dut,i\ muiar of lead, eiontains as im])m'ities caleiuni 
acetate', lime, lead caibemate* ; is used lor e-hiemie' \e‘llow and 
orange; hardl) e'ver use'd now' tor wi'ighting law silk. 

Aliimiiiniiii Jer/ee/c, “V/ce/ Moidaul".- Aw Tiirki') i-e-d 
dyeing (1" to 8'" J 5.) in asimilar maiine'r to alnmiinum sulpho- 
cyanide* and sulphate: for lixing w'ooel e.oloiiis in printing; 
for mordanting silk, lor solte'uing cha])pe (see; footnote', 
p. 83) : for w'atesrqirooliiig. 

Tin and ale is used to dischaige' azo-elye'stiilTs in ealieio- 
printing. 

Chmuimn aredaie in printing ali/arme colours (generally 
chromous ace-tatey) inste*ad (^f pyrolignite' of iron. 

CojipiT aredaie (normal cojiptei’ ace'tate, or vereligns = 
(CAH.,0.,)^, . TLO)4s used in blue printing #111(1 ii calico-print- 
ing to lix logw^ood. “French verdigris” is the^hahje salt 
Gu2(CJ1;}0 0 ) 2 ( 01 1).. Tlie percentage of copper is estimated 
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as ill co])])wr siil})lii|/t‘. the basicity as in t’ei rie siiijiliate, tho 
acetic aci*d by distillation with jihosplioric acid, as in other 
aci'tati's (see above). * 

Ferrous Acetate, Acetate or Pyrolignite of Iron, Black 
Mordant. " MiruMal acid should la* absent, l)ut the ])re- 
jiaration ^'enerallv contains Iree acetic acid ; it I'requiuitly 
contains ferric clilorah', (Jlaubers salt, sodiiiin chloridii and 
tariy matter, and is aduHeraU'd with ferrous siiljiliate. Pure 
IVrroiis acetate is obta,ined h) double decomposition from 
lead acetate and ferrous siiljibate (used lor chamois and 
hence known as “chamois mordant"). I’jimliiinitc ol iron 
is prejiarinl Irom ferious sul])hate and crmh' acetate (pyi'oli^- 
nite) of lime, ibus it j^enerall) contains some sulphate, 't 
also contains many tar ]M()(luctsin soliiiioii, such as jiyro* 
catecliol, plieiiols, aci'tone, wo()d-s])ii it, etc., but it should 
contain nothing' insolubhe This is a ver) important jioint. 
A mordant, which dejiosits tai constilueiits on staiidin^f in 
the air, especialK ma,tler ol a soft, stu'-k) and resinous 
nature, must be lejected, smc(' its use would in\oj\e the 
liskol prod ucin^f spoiled pu'ces. The (h'posiiion ol a !i<^ht 
brittle crust is, on IIk- other hand, olleii not to be aa'oided 
and is without daiif^U'i. The stieii^lh of ])\ioli^mite of non 
varies ^O'eatly, a.nd must accoidin;fly be estimaU'd, together 
with the sulphuiic acid. The loll owin^^ aie the nsults of 
analyses of three sanijiles 

1, I'll per U'lil, of forrniis .iccian', 7 S [ici loiit. of SO., 

II. ‘I .O'U „ 

rii. .v;i " inuTs 

In cas(' tiei' acetic acul and, except suljihiiiic, no other 
acid is jiresent, the acet,ii,te of iron may be estimaU'd by 
jil'li‘'’i'ence. 

TiPtJ ln}}i Since Ibe tairv malteis iiilerfere with the 
('stimation, an accuralidy weif^du'd t|uaiitity is i‘va])oiak'd to 
dtyiK'SS, the residue if^nited and the iron determined in the 
ash ^u'ayimet ideally or volumetr’cally (see Perric Siiljilidfe), 
'■ SjiJ'jiliiini ue/d IS smiil'arH estimated by eva])oration of a 
weighed (jua'itity.'M^olition of the residue with soda and 
salt])et-e, solution in dilute hvdrocliloric acid aru\ precipita- 
tion with baiiuir cliloride as bariuil. sul])hate. 
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In casn no notoworUiy qiiantily ol alk-ili salU vv ot oihci* 
metals except iron present, the siil])lnjnc acid* is e.aleu- 
latedas ferrous sul])hate and the*rttnaindei of the iron taken 
as acetate. 

Acelir Acid . — If noteworlliy (juantitios of alkali salts arr 
present (eva})Oration of the tiltra,te alter ])r('ci])itation nl the 
iron by ammonia), such a method ol calculation cannot he 
adopted. Tlu' acetic acid is tlum eslima,t('d lt\ disl^thition 
with jihosphoric acid and titration ol tin* disiillati' (sec 

AcctalcA.^ 

Pracilcdl 7V.s/.— In adilition to llw' chemical aiiaJ\sis a 
practical test must he made, smc,, u m mipossihh' to calcu- 
late the effect of tin' tarr\ matleis. This lest N\ill naliirall) 
ap})roach as nea)'h’*as ]K)ssihle to the lar^e scab' practice 

Ap'jdicaluni.—ln silk-d\ein‘t (hliie-hlack) . fordaik shades 
of alizarine red; m cotlon-dyi'in^ more raiel\ on account 
of its hi^di price. " (diamois mordanl (ah()\e) is used lor 
iiale chamois shades. 

('O.Oli 

Oxalic Acid (and Oxalates), | ‘ilLn Itlii.solu- 
('() oil 

hility -- I 9. 

Oxalic acid and its salts olti'ii contain sul])liuric acid , if 
this he absent, an acidinu'tiic I'stimation is suthcieiit in 1 in- 
case of oxalic acid. 

Total Acid . — do gramme.'' aie dissolved to 1,000 cc and 
dO c.c. titrated with N caustic soda and ])hetiolphthal(‘m : 
I c.c. of N soda -- l!-0h-‘l*f^o'amnu' of cr_\sl.allised oxalic- acid. 
If sulphuric acid is jiH'seiit in (piantiU, thi- 

(Iralicacid is estmiatedjo oxidation willi pei man^ntiiah-. 
To 20 c.c. of the alai^e solution a.'- added 2d c.c ol siiijihm ic 
'acid (I : d) and tlu' niixtun' titrated at (»() to 70 hy^^ 
jiermaneanaO'. 0 mols. ol oxalic acid - 2 mol.^ ol l\Mn()^, 
or 1 c.c. ot ! N permanganate solutic^n - 0 0120 eiamim- ot 

A (|uantit-ative estimaticTfi Q[ }iiilf)lninc arid is ijenej'all^y 
unnecessary; if Required, the sulphinic.acid is jiri-cipitated 
as harium sulphate, etc. Otherwise* the dilTefence hetwec-n 
total acid 'and ©xalic acid ‘,m\cs the sulphuric acid. 
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It shouid !)(' ob^rvc'd that oxalates ai'e not inoludorh in 
an acidimetric ofitimation, but are titrated to^n^ther with 
oxalic acid by perman}j;}#nale ; also sulphates a*re included 
in a f^u'avi metric estimation of SO.,, hut not deti'rmined by 
titration of the total acid. 

In other resp(‘cts oxalic acid must ^^ive a cleai* solution 
and contain litth' lime. 

Th(!*aniounl ol oxalic acid in tfi(( o.rulaicH is estimated 
as above with ])ennan};aiiate, I lie metal accoidiniL:; to the 
ordinary ])iocess<'s. 

Applicaliiin. - -In dvcin^'wool willi cochineal (formerly tin 
crystals were alone used), in printing on wool, instead of 
acetic acid (20 ^!;rammes of oxalic acid jier 1 kilo, of colour) ; 
in mordanting; wool with bichromate, etc.'(in place of tartar) ; 
ammonium oxalaO* is used — siniilaih. to ammonium acetate 
-••in order to make, the tibre alisorb the dvt* (indiihne) more 
slowly and evenly; in calico-printing to I'emoM' non and 
alumina: in w’lishin^; to rmiune iron moulds; to remove 
I’russian blue Irom (he libu' , as an addition to direct hlack. 

CJinimnnii tmthilc. in calieo-]irmtine 

SUnitiic lunlitlt' m jirintm^ ali;^iirme colours. 

Slaniunis o.ralalc :i,s a iedncin,i; aj^imt and discharf;e, 
especially lor silk and half-silk floods. 

Amimiiinii o.mlair has been proposed as a substitute for 
tartar (mietie, hut has hemi little used (s('e Tarlai Kmvtic). 

Tartaric Acid, (■,11,/)1IM('().()1I)., -- mol. wt. JbO; 

readily soluble in watei. 

Th(' ordinary inijimaties of ta.i tai ic acid are sulphuric acid, 
oxalic acid and lime (detecbsl by barium chloridi', calcium 
siilphalf' and ammonium oxalate res])ectiv('lv). Tht' I’esidne 
on ji:mtion. the solnhilitv, and the aanoiint of acid may also 
he (’xamined ; the last-named is estimated by titration with 
standard soda or baryta, waiter. I c.c. of N soda (K)75 
};ramnH‘ of tartaric acid. 

If the tartaric acid is very criule, and largely contaminated 
by other acids or deeji in colour, it may he examined by the 
method II. giymi fav tip-tar (below). 

Tartaric acid, on account of its high price, 
is as little used as possible, but is stdl extensively employed, 
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III .silk-dyeing for hrightenniw ; in oiiliro-piinting' brightei' 
shades are jn-odueed liy laitaric aeid (.') fo !() ^ninmit s jicr 
kilo, of coIdui') ; iii wool-dyeiyj;., ll is, lni\\i'\('r, nu^l 
largely enijiloyed in tin* torni of tartar. 

Potpsium Bitartrate, Tartar, C Jl.,(OH),(('() .(ill) (('(), 
OK) = mol. \\t. ISS‘1 ; soliihilit) , cold watci ^ (N lOO: 
hot water -- 71 100. 

It comes into the maiKet in \ei\ \ai\ing di'gi'ees of 
^jurity: “crude,” “half ci\stal,” and “jiiire'', accoi'diug 
to the purity and colour om* oi' 'he ollu'r method of ex- 
amination* must h(‘ us(‘d 

I. (h'ude tartar: 10 grammes (•! tartar aif hoiled with 
7,grammes ol potassium eaihonat'' and loO e.e. ol watei lor 
tw’ent) to thirt) miyutes in a 200 ce tlask, the volume made 
up to the mark, the ilask shaken, 100 c c. lilteLed, eva])oraUd 
to 25 C.C., 5 e.c of acetie acid luhled, the mixtiin' stirred, 
covered, and warmed foi lifteim minutes on the water-hath. 
Then 100 c.c. of ahsolute alcohol aie added, thi' li(|uid well 
stirre-d and allowed to stand loi tittemi minutes. The sejiar- 
ated jiiiri' tartar is liltered otfwith llu* pum]i, and waslual 
with 0(1 per cent, alcohol, until the aJcohol alter dilution 
with wati'r gives an alkaline reaction with one diop ol hi 
caustic soda. Th(‘ tartar is then titratrd h\ \ N caustic 
soda, which has hemi standardised a.gainst tartaiic acid or 
tartar, using sensitive litmus pajim- oi ])h(‘nol])hthalem as 
indicator (see hresenius, Zeiis. aiidl. ('hem., \\ii , 270). 

TI. Scheurer-Kestner’s process is simpler {('oviptes rcnZ., 
Ixxxvi., 1021). The taitai is extracted with hydrochloric 
acid, the liltrate neutralised with caustic soda and the tar- 
taric acid precipitated by means ol calcium chloride, as cal- 
cium tartrate. The precipitate is cashed, dried and caj^ined ; 
ill the residue the calciuni carbonate is determined voluimftii* 
cally or graviim'trically ami the result calculated to tartar. 

1 mol. of ]iotassium hitartTate - 1 mol. of (taOO.j. 

JJl. If the tartrate is pure and tree from loreign acids 
(or other suhstanci's comhifting^with alkali) it can hi* till ated 
directly with N soda in a similar manin'r to tartaiic acid* 

2 to 3 grammes are taken. 1 c.c. ol N* soi^a uiiuume 

of tartai . • 
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Principally in combination with potassium 
bichrornaft,(‘ in mordantin'; wool , recently tai’tar has been 
subjected to an ('ner‘;eti(v,co^npetition byclu'ajK'r substitutes. 
Most of th(‘ substances oU'ei'ed as substitutes for tartar con- 
cist of oxalic acid, common salt, alum, Glauber’s srlt and 
similar substances. Uer/inf;er has jmblished the following 
reci])e : 2 parts of common salt, 2 parts of tartaric acid and 
5 jiarts of Glauber’s salt are mixed and allowed to stand for 
some time, then 4 liti-esof water, 200 grammes ot tin crystals 
and 100 graniiiK's ol sulplniric acid a.i(' added (“Tiii'tar pre- 
jiaration ” - sodium bisulphate, wliich see*). 

Tartar Emetic, Antimony, Potassium Tartrate, (’iJl/), Ox 
(SbG). .Ill/) -^mol. wt. 332'2 : solubilit\,cold water -7 : 100; 
hot watei ■-= bO : 100. Gontairis 4.‘b4 ])ev cent, of antimony 
oxide. 

The antimony and tartaiic a.cid are deti'riniiK'd. The 
])rincipal imjnirity is oxalic acid, which is detected in the 
liltrate irom the antimony, a.lter driving off tin* siiljilinn^tted 
hydrogen, by nn'ans of ammonia and caic.iiini chloride' or 
su4)hate. 

AiUiimniy.— (n) 10 grammes of the substance an* dissolved 
to 1,000 c c. a,nd in bO c.c. ( - O'b gramme oi substance) the 
aiitimon\ is preci]ntated b\ snljduin'tti'd hydrogen, brought 
on to a weighed lilter jiapei (dru'd at 100' (\),the pre'cipitate 
dried at 100 (' , washed with cat bon bisnljihide, and weighed 
as t5b2S,. 

(li) bO c.c of th(' above' solution ai(' mixed with 20 c.c. 
of a 10 ]u'i cent, sodium bicaibona«e solution and 2b c.c. ol 
a 2 ])('!• cent, hhiaching powih'i solution and llu' mixture 
well stiired. If snllicieiit bleacliing powdei' has heeui added, 
a drop of the solution gives a blue color, .lion with ])otassium 
‘lot^e'le starch paper. It is now titrated with N sodium 
arsenite solution, until a dro])of the, solution no longer gives 
a blue coloration whew bi-ought U})on potassium iodide starch 
pajier. .\ volume of hleaching jiowder solution, ('(jual to that 
used ah)\e, is now’ titrated .jilone and tin' chloriiu' re(|uired 
to oxidise' the antimori) calculated to arsenite (\V. P. ilart). 
1 o,;. of N* sodium arse'iiite solution - O’OOhbl gramme of 
Sb - M0721 gramiiK' of Sb/),. 
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Example; O'o gnuimit* ul lartar einriio. ‘J5e.c ul l)lt':irhinp 
powder solution, and T'o vc of N aispuil.e m'^iIuiu (25 
c.c. of hleaelnn^ jiowder solulion^rci^uin' diro c.c, ol iHM'iiiti*); 
3()‘5 “■ 7*5 = 29 (i.c. of arstunU* solution are uscal h) the 
antimoii), then 


{)*()072l X 29 X 100 
0’5 


4 1*S2 pel ceiil. of S1).,0 


^ Tariunc .leu/. — The filtrate from tlie aaitiinoiiy sulphide 
is hoiled to drive off suliihiiielled lo.dio-^eii. and tlu' iailaiie 
acid di'h'yniiiied Ia otie ol the melhods dese.nhed under 
'Etr/ur, e.f/., method 11. it should he staled that tlu' per- 
centaj^u- of antimoii) alone do»*s iu>t indicate the punt) of 
the coni])()und, since tarl.n emelie ma\ ht' adultt'iaU'd h\ 
other antimouN salts, coiit aim e\eii more autimoii) than 
tartar emetic (anlimoin salt, ShE (Ml,)., SO,, ('oiitan s 
47 ])er cent, of Sh..(). , double aiilmioii) lluoride, Sbl*',. 
NaF, contains antimom eipiixalent lo (ill pei cent ol 
Sh,(),). 

Jpp/*e////mu--As a. mordant loi cotton m eomhiiiatioii 
with tannin, in lixiii^ basic d)es, antimoii) polassiiim 
oxalate, KEbtCM,);; . <111,0 (2.T7 ))er eimt ol Sb.,0,) has 
been iiitiodiici'd toi the same pin pose, but eannol leplace 
tartai emetic in all cases, \notlier substitute is “ aiitimoiiy 
salt” or “tartar emetic substitute” (sis* ahovi*) Taita.i' 
emetic is also one ol the niatmials liom which tlu' httle- 
uscd aniline tartrate is prepaied. 

Citric Acid, OJI,(oy)(OO.oil)_,. 11 ,o 210 , ivadd) 

soluble in watei 

OimeralJ) ap])lied in the toim of lemon p.ice, whie.h occuis 
in commerce as a 25 ])ei ceni. s_v'U)). Olteii adiilleraaed b) 
cheajier acids oxalic, Uitaric and ->iilj)luiric. Heavy iiffia^^; 
nia) also be loimd. Oxalic acid is deU'cted b\ means of lime 
W’atcr and ammoida, or culciiim sulphate oi chloride. Tai- 
taric acid is deti'cted by lieatiii;.; foi one hour with stion^f 
sulphuric acid at DO to 7ll' H. ; if tartai ic acid be ^))reseiit, 
a black oi' brown coloration is^obtaiiied^ 0-5 per cent, may 
readily be di'ti'cted in this manner! '49i(‘ (jtnc acid or 
lemon juige, is also titrated. 50 amines are dfssu'i'eu to 
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]/)00 c.c. and 100 c.c. titrated with N caustic soda and 
phenolphtkalein, I'c.c. of N caustic soda ■- 0’07 gramme 
oh' crystallised acid - 0'/)04 gramme of anhydrous citric 
acid. 

» Application , — As a consoiiuence of the high price is little 
used. Ihiucijially in silk-dyeing for brightening (lemon 
juice); also as a discharge for alizarine colours; also, 
similarly to oxalic acid, to remove alumina and iron from 
the fibre ; in finishing silk goods. ' 

Lactic Acid, (111,(011) . (IB, . CO . Oil mol. wt. 90. 
Miscible with water. ' . 

(^uite recently lactic acid has been brought into the 
marke,t, as a substituti' foi tartai, oxalic acid and tartai- 
priiparations, in tlu' fuian of a bO per cent, syrup. The 
strength is d(‘tennint‘d, as of the othm- organic acids, with 
N caustic soda and jjhenoljihthalein. 1 e c. of N soda - 
0‘09 gramme of lactic acid. The impurities are sulphuric, 
acetic and oxalic acids. If these' ari' jiresent m a])])reciable 
(juantity (juantitative estimations of each must be made 
under ])io})er conditions. If oxalic acid be pret^ont, its 
])ercentage must be deducted. 

Laciti^ Acid.- 1 gramme ol the acid is dissolved in fOO 
c.c. of w'atei , d grammes ol caustic potash (dissolvi'd in a 
little water) added, and a 5 per cent. ])ermanganat(^ solution 
addial, with continuous shaking, until the oiiginally green 
solution liecomes bluish-black, which coloui must leniain in 
the subsequent boiling. During boiling manganese peimide 
is precipitali'd. After cooling, hydeogen pei'Oxide is added 
until the solution is colourless, when the liijiiid is again 
boiled. The pn>cipitate is filten'd off, washed with hot 
water ^ind tlie oxalic acid estimati'd in th/* filtrate by ordinary 
■•methods. The reaction is + 50 - 00, + 

+ 211^0 (Ulzer and Seidel, MonatHh. for CItm., 1897, 198). 

Appli(:atioii.--VY\\m]y<i\\y as an assistant in mordanting 
wool with potassium bichromate ; similarly with sulphuric 
acid anl bichromate ; the acid potassium salt (lactolin) is 
also recommended. Said to givi* better equalisation than 
taiifar. Proposed lor brightening silk. Put on the market 
as ziub, etc,, salts by tlie firm of Bohringer. 
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Sulphocyg^nides, <'NS — M, whcif M ihdicatos a mctaj. 
Thi! sulphocyanic acid may l)e cslimaled vohiiiK'I.rically in 
nitiic acid sohilioii with silver niti-aic (ilm rcvcisi' of the 
silver rtr chlorim* titration hy Volhard's nu'thod) As in the 
titration of coppei (winch see), it is mpiortant to add the 
silver nitrate in ('xcess, I hen acitiif\ with nitric, acid and 
titrate the excess of silver with N a.ininonium siilpho- 
cyanide sdluiion ; i mol. ol alkaline sulphoc\anidi‘ - 1 mol. 
of AjfN( ),. «)!■ I c c. of N silver i'ilra.t<‘ solution - ()’()()‘.)7 
j^ramme of KCNK. 

Setilral .vuZ/.v may he litnili'd d'lecllv with silver solution, 
us!n<i; potassium chromate is inuic.iloi 

Appl Will ion The sulphocvaniiles iiiid vci) lestiictcd ('iii- 

ployment in caiico-iirintinf* , in dviunj^ lluw aie not used. 

Aliimiiituiii siilj)li<H‘H(ini(l(‘ lor ali/aiiiu' aaid as a resist lor 
aniline black. 

Tin siilpliociioniilc for ah/a.rmes 

Clirniaiiini sHlpliiH'ipniuli', instead of chromium acetate, 
for silk and hall-silk j;oods. 

I'oiaiisiiiiii siitplioripuiidi', on account of tlu' I'ase with 
which it is deCom]H)sed, is used as a resist and discharjj;e. 
It is printed with a siiitahle thickener. 

Jiiiniiiu imljihttfijunidv ha,s onl) heen used exjU'i’inuMitall). 

CiijiroiiH Hnl}>lioc!iiinidc is used inaverv ii'stricted manner 
for the sake ol th(' cojiper it contains. 

Potassium Ferrocyanifle, Yellow Prussiate of Potash, 
Sodium Ferrocyanide. I\^1'V(('N), ,.-111,0 -- mol. wt.42‘T2, 

solubility, cold water - 2S . 100; hot water -- 100 100. 

Na^FefCN),, . 10H,(K^ 4H4 . \er\ soluble. 

. Potassium ferrocyanide and the less-used sodium 
may contain as imjmrities ; ])otassium s\i!]thate, carbonate 
and chloride , the potasshim salt may (contain the sodium 
salt. These impurities an' detected in the solution im- 
mediately or after fusing in«a ])()rc(‘lain crucible with jiotas- 
siimi nitrate and extracting vvith^’vatei (P4). The jiutassiun* 
or sodium ferrocyanide is directly estifliatf'd hyihe lollowmig 
processes ;-r 
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I. 20^ninimus are dissolved in 1,000 c.c. ; 20 c.c. of, the 
solution* mixed with 250 c.c. of water and 20 c.c. of suiphuric 

(1 are titratedf wjth -J N perniangaimte, until the 
I'ed coloi’iition appeal’s. J c.c. of !, N pei’man<^anate = 
<()’01117 ff|’anim(i of l‘V - (K)S44 gramme of potassinm fer- 
rocyanide (J’V y T’oaf) - potassium h'rrocyaiiide). I'^he per- 
maii^siiiate solution may he slandardi.sed a^siinst iron or 
against piu'e ])otassimn ferrocyanide (20 grammes in 1,000 
C.C., 10 c.c. titiated). For example, if 50 c.c. of jiennangai'j- 
ale are nsjuiM’d, ihen 1 e-.e. of permanganate = 0’004 gi'amme 
of f{’rioc)amde -- 2 per emit,, eacli 0’5 c.c. of jiei'nianganate 
• 1 per emit, ol terroc\aiiide The ahove di'gri’e of dilution 
must h(' ma.mtaiiied , in moie eoiicmit rated solutions the. 
mid-]ioint is not so shaii* (liiiiJ (XriU. ((mil. Clic/m., vi., 
440) adds a trace ot leriie chloride as indicatoi' and titrates 
until the hkie coloradon disapp('a.rs (see also Freseniiis, 
(^)nanl. Anal., 1. d7S). 

II. In cas(' ])otassium carhonaU’ is absent, jiotassium 
fenocyanide ma) he titrated In a standard zinc sulphate 
solution ill an aminoniacal tartaric acid solution (reversed 
titration of zinc salts, see also Donatli and Ilattensauer, 
Chrm. Zcii., IHOO, Til : J. S. ('. /., ISOO, 551). 

1 mol. of K,F<‘(GN),; -■ It nioL. of zme salt - '1 atoms of ziiii'. 

1 gramme of l\,Fc(GN),, . SH.p - OsiOHl! gramme of /ai. 

The zinc is mitircK piecijiitated when a. droji ol the 
solution hegins to give a hliie coloration with a mixturi' of 
ferric chloride and acetic acid. AccordingK, the fudassium 
ferroc)anide solution must lu' rui'i into th(‘ solution of the 
zinc salt, or at the commencement a little lerric chloride'., 
which re'inaiiis unprecipitaU'd by the feri’ocyanide, is added 
to thi. zinc solution (zinc sulphate* iy he'-st). 

ApjiUciitmni. I’nncipally for the. prejiaration of Prussian 
blue' u])oii cotton, wool and sillv. e*specially for silk which 
is to he d)ed black also for aniline black (very restricted 
use). 

Pot^^sium Ferricyanid'^, Red Prussiate of Potash, 

I\„Fe.j((IN)|o - mol' wt. h5H’3 ; solubility, cohl water = 40 : 100 : 
heft' w’ater = 80 : 100. 

The iirincipal impurities are ootassiur.i sulphate and 
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fem’ocyanide. The sulphate is estimated as in. potassium 
forrocyanide ; the ferrocyanide may he determined 1)\ dii'eet 
titration with ])('rman^fanate, niiiy in this ease eon* 

veniently he N. The ferrieyanide is (‘stimated indireetly 
by titration with pei-man'^anate afU'r lediietion to ferroey- 
anide. The i-eduction is aeeomplished. aeeordin^^ to (liiitl 
(Mohr, TitnrnifJhoden, (I Aufl., 2:17), ver\ easll\ hy nu'ans 
of sodium amal^nim, several lumps ol which, the size of a 
pea, are brou<:;ht into a neutral or alkaline solution. Tlu' 
reduetion is com])lete in tmi minutes, the solution Is tlum 
titrated with J N permaiif^anate, I e.e,. of whieli (Hill 17 
gramme of hV - 0'l:il7 gramnn'of potiissium fei ricMinide. 

%A})pliC(Umn As an OMdising agent loi steam aniline 
black : as a diselufi'ge for indigo, alizariiu' blue, eierulein, 
etc. (MgO or water glass is then added as a dil limit) ; it is 
occasionally used for logwood black to oxidisi' tbe colouring 
matter. 


Dkkivativks ok thk R\ts. 

Soap.— Soaps consist ]>rineipally of tbe nmitral sodium 
or potassium salts of tbe fatty acids and wati'r. togi'ther 
with larger or smaller quantities of common salt, caustic 
and carbonated alkalis, unsaponified fat, glycm’in, etc., as 
impurities. The smaller tin* (jiiantitv ol these impurities 
the higher is tbe (piality of the soa]). 

Soda soajis, which are "salted out" m the jiroci'ss of 
manufacture, are knowt# as curd Koa])s . il they contain 
added water they are called “cut" soajis, and if they 
contain the constituents of ihe residual liquors of the 
manufacture, they ^re known as “ filled ” snajis, ^vhich 
thus contain larger (pfantities of glycerin, caustic sofli«»^ 
salt, etc. 

Potash soaps cannot be*“ salted out.” with common salt, 
because a transformation into soda soap and jiotassium 
chloride would occur, they therefore contain, simiiarly to 
the “ filled " soaps, all the impurities co.ntained in the re-* 
sidual lyes— glycerin, excess of caus’tic*potaffli, etc. i)n 
account of their ponsistency they are known as soft so^jis. 
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In addition to ih(;se pure Hoaps, reduood qualitios also 
coino inlo tlio iruirkot, to which quantities of various 
matei’ials hav(^ i)een ad^etk, e.ij., water j^dass, chalk, starch, 
borax, kieself^iihr, (Ilauher s salt, mineral oil, clay, barytes, 
etc. Such soa])S are tabooed in the textile' industi’ies*; they 
an' chie'lly used tor toilet or domestic purposes. The im- 
})uriti('s ai’(' most re'adily detected by dissolvin^^ the soap in 
absolute' alcohol, eu- in the' ash. Pure soa])s alone v\ill he 
considei'e'd he-re'. 

The' e'oinpet^itioii of soa])s \!i,ries ^nx'atly ; foi' each special 
jiui'pose* spe'Cial jirope'rlje'S are' n'epured. ( alvei’t ^nve's the 
tollowin^f as the* ceunpositieens of neirinal soa])s toi' vaiioiis 
consumers , 



K.ifte \>u\ 

SimIh 

Water 


|l(‘l 1 clil. 

piTi'enl. 

per eeiit. 

Normal soap for Cnlioo printcis , 

C.l'O 

(VO ' 

:io 

,, „ ,, (fotton elvers 

' nn-o 

?•() . 

27 

., M .. >^ill' djors . 

ni'U 

S'] ' 

:in 

,, „ „ Woollen nniTJufiu'ture 

(;i-4 

K-f) 

:}() 

Lest soap for madder violet . 

f>0-'l 

5-(i 1 

1 

:-l4 ’ 


'riie cause' ol the* varyin^f composition of soaps is to he 
found in the' use* in tlu'ir manulacture' of the* most varied 
oils anel fats, which have the ]io\\er of comhinin^^ dilferent 
amounts of alkali and watei-. There- ai’e used : olive- oil from 
various sources, the* fatty acids of olive oil, ])alm oil, coconut 
oil, tallow, hem))'See'd, i‘a})e' se-e-el anel linseed oils, I'tc. As- 
sumin^^ that a soa]) contains no artificial additions, the follow- 
^ ate the most important characte-rs : the ])i O])ortion of fatty 
acids, total alkali, free alkali and uusajionilie'd fat. Of the 
‘^realest inqiortance are also the', nature! and quality of the 
tatt) acids ; the iiroportion of common salt is less imjiortant. 
The pei’centa^e of wate*r, which may he obtained by differ- 
tonce, may also conveniently he elirectly detei rniried. 

The most s))ee*ely and accurate method of conductin^f a 
sdlip,^ analysis is commence'd by making a stock solution, 
in which as many constituents as .possible .^a'e estimated. 
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Analjisla, -20 to 2o ^niiiinios ot sou]), cjil fioiii iiiU'rior 
ol“ the piece, are dissolved to 1,000 c.e, , * 

Waie.r. — 50 c.c. of the solutu^i mv jilaced in u. ])oic:('liilu 
dish coiitainintt al)Oiit 10 jfranimes oj ij^iiited (iimil/ sand, 
\vhic}]fhas hecui weij^hed witli the dish. Thi- unnttuits mf . 
evaporated to di'Minss on 0i(‘ \\atcr-h,ul,h and dimd :ii 100' 
(h, with the nddition ot a little alcohol, to coiisiaiil \stUL;ht. 
The addition of alcohol (a lew c.c.) coiisideiahl) faciliUiOs 
*the. evapgralion of lh(‘ last portions ol water. The loss in 
wei^dit IS waiei . This iiK'thod is nimc rapid a.nd accurate 
than the usual process ol (IrMn*; soap sha\in^s liisi at hO to 
70' (h and then at UK) (!. 'I’lu* hitter jiuicess nrneially 
|.»ives too little water, which remains enclosed m the inteiior 
of the soap. • 

Full If Je/d.v.- ((/.) 100 c.c. of th<> solution are decoiuj'osi'd 
with 20 c.c. ol normal sul])huric acid in a thin-walled heaker, 
which has been weij^died to^U'lher with a ^^lass rod. Thi‘ 
mixtui'e is ht'ated on the water-hath until the fatt) acids 
have s<'j)aratt;d as a ch'ur layet and the lowei agueous solu- 
tion has become almost compleh'U trans])aienl. Tlie hot 
liijuid is th(*n filtered thiouj^h a ,i;ood Swiulish lilter ]»a])er 
(pri'vioLisI) diH'd at 100' (b and weif^hed), and tlieoil\ la\ei 
washed with hot water until the hhi'ate no lon^uu shows 
an acid reaction to seiisili\e neutral litmus papm , 200 c c. 
ol hot distilled watei are, as a rule, suflicuml. The liltrate 
is retained for the estimation of total alkali. 

The lilter pajiei containing the fatty acids is then jilaciul in 
the weif^hed beaker used* for the decomj>e-»ition, tbe tunnel 
wuished A\ith a few drops ol jKdroh'iim ethei it it shows traces 
of fat, and the beaker and its coi. units diied at 100 (b to 
constant w'ei]:!ht. The inciease in wei^dit ^dv(‘s th? ^atty 
I’lcid, which is convi'rted into th(‘ coi resjiondini^^ amouiTi* 
of fatty acid anhydride l^y (leductin;^ d 2b pel cent. The 
filtrate must he completely clear and *l'i'e(‘ liom e\ery trace 
or j^lobiue of fat; an opposite condition may be ascribed 
to the use of an unsuitable pa^ei, to incomplete flioisteiu 
ingot the ])apei .bid'ore filtering, and,to*the, “cree])ing” of 
melted acids along the folds of the pafier and iiL) 0 \er^he 
edge. 
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Instead ,of a w^i^^hed filter, Gawalovsky {Zcits. ami. 
Chem., xxW., 219;,/. S. C. L, 1885, 369) prefers an ordinary 
nnwei^^hed paper, and wath(^ the fatty acids, aftdr they have 
solidihed, with peti’oleurn ether into the beaker. If the acids 
>(fi- the pa})er art; wet, they are first moistened with few 
c.c. of alcohol, which re.nioves the water; the acids are then 
wash(‘d through with ])ctj-oleuin etlier. Tht; filter paptu’ must 
he washed with j)etr()leum ethei* until thtu't' is no trace of fat 
in the filtrate, lx., until about ten drops leave no rtjsidiie on ’ 
evaporation on a watch glass. Gawalovsky states that, when 
the fatty acids are dried togt'ther with the paper,* capillary 
decompositions occur, which, however, according to the 
author’s exjxsrimice, liardly exciied ()-05 to 0 I per cent, with 
careful working. On the othej hand the ]n'ocess in which 
the acids are dried togethm- with the paper, is far simpler 
and more ra])id. 

(h) Wax method. liNtead of filtering off the fatty acids 
se))arated by sulphuric acid, they may be melted to a cake 
with about 10 grammes of pure wax (dr) and not capable of 
giving up anything to wate.r). The beaker is then rapidly 
cooled in ice oi’ cold wati'r, so that the cake of wax may 
se])arat(^ conijiletel) from the glass. The cake is washed 
with cold water, treed from adliering dro})s of water by 
means of filter jiapm- and dri(‘d in an exsiccator over sul- 
phuric acid. The o})(‘ration must be so conducted that the 
cake of wax (or ])araflin) sejiarates entirely, without leaving 
traces of wax or fat on the glass ; with some practice this is 
easy. 11 the separation is not sifccesstully accomplished, 
the beaker may bi* dried and weighed, and the increase in 
weight added to the weiglit of tlie cake. This method 
gene,n6ly gives a])precial)ly higher results than the preced- 
ing, since more oi less water alwa)s remains enclosed in 
the interior of the cake and can, not be removed even by 
very long drying in thl; exsiccator. 

Total Alkaii.- ia) The filtrate from the fatty acids (a) or 
^he sohftion obtained after s’emoving and wiishing the wax 
cake (/;) is titpted IJack, with normal caustic«soda and phenol- 
phttialein.t The volume of soda solution used, deducted from 
the 2(5 c.c. of normal acid originayy added,' corresponds to 
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100. c.c. of the soap solution. 1 c.c. of iiorpal sulplpinc acid 
~ 0*031 gramiiK' of NaX). 

(b) 100 c.tf. of th(5 soil]) solii^^oi# may also 1)(' din'otly 
titrated with iioi*mal acid and ninth} I orange until the pink 
coloratwii appears. Tim results agn*e \ery wtdl with thostf 
obtained by process (a). 1 c.e. of normiil acid - 0*031 

gramme of Na^O. 

SodiuM Chloride. - 'I’he soluUon used for tlu* (‘stiniation 
5f the totaj alkali may now serve for the determination of 
sodium chloride. In case the solution is colouied pink, it 
is decolourised b} 1 dro]) of N sulphuiic acid oi b\ means 
of the carbonic acid in tbe breach, a few <lro])s of a lu'Utral 
solution of ])otassiuin chromate ari' added and the iKpiid thmi 
titrated with N •silver nitrate solution until the brown 
coloration begins to a])])eai. 1 c.c. of N silver niti'ate 

solution = 0*00584 gi amine of Na(II. (lood cuid soap gen- 
erally contains 0*4 to 0*8 jier emit, of Na.(3. 

Free Alkali . — The estimation of the free alkali is a delicate 
process, since onh bundredtbs of a )»er emit, have lie(]uently 
to be determined and only O'l jier cent, is oiten (piiti' im- 
permissible. /\n ii])])ro\imate idtai of tbe alkalinit} of a 
soa}) may be obtained by moistmiing a Ireshl} cut siirlace 
with mercuric chloride solution a. bruwnish-\(‘llow to red- 
dish-brown coloration a])pears accoiding to the amount ul 
free alkali. The degree of alkalinity ma} also be rouglil} 
ascertained by the task*- -by laying a freshly cut sniiace on 
tbe tongue. 

Of the many chemical ^n(‘tbods lor the (|iianiitati\(' esti- 
mation of free caustic soda, the lollowin^ is to be regarded 
as the most reliable and speedy - 

(a) 500 c.c. of the solution (10 to 12 grammes of^gaji) 
are heated wdtb 200 grammes of common salt (nmural, o? 
of known alkalinit}, which is deducted m the calculation) 
in a flask, provided with a Bunsen valfe, on tin* water-bath, 
until all the salt has dissolved, the soa|» has separated in 
curdy masses and the atpieous^solution has becomf' clear.^ 
The flask is then gooled, tin* contents tpte^ed through a large 
folded filter into a I litre flask, the filter waslugl witlP a 
saturated sMuticii of comjnon si^lt, and the filtrate maSe up 
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to 1 litiT., Then 1)0,0 c.c. ai-e broii^^ht into a beaker, excess 
of barium chlori(|/i solution is added, by which the cai’bonate 
is ]jreci])itated (see Sadu aiid Caustic Soda), atid tlie liquid 
titrated, without lilteriu», with hydrochloric acid and 
^nelhyl oranj^e (iiot ])heii()l])hthaleiii) until the r(‘d colj)ration 
he'^dns to a])])ear. I c.c. ot N li\di-ochloric acid - 0-0031 
^o’amiue ()1 Na/) as e,austic soda. The second oOO c.c. are 
titrated with N h\drochloric acid and ineth\l orange, 
without tlie addition of hariuin chloride. 1 c.c, of In 
hydi'ochloricacid -- 0-0031 f^o-ainmeof Na„() assoda + caustic 
soda. Tlie ddlerence between the two titratioiiV^nves the 
sodium carbonate. 

In view of the small (|iiantity of caustic soda w'hich,.is 
^feiK'rall} to he determined, a correction oi the followin^^ 
kind must inevitably he made: 200 ^Mumnies of common 
salt of the same (|ualjty aie dissolved uiidei exactly the same 
conditions, tin* solution filteri'd, hrou.ifht to 1,000 c.c., and 
two quantities ol oOO c.c. each litiated, wnth and without 
barium chloiide, w'lth N }y\diochloiic acid and methyl 
oranfte. The volumes ol acid re(|uired in these exjieriments 
until the conmiencemeiit of the led coloration (oian^e colora- 
tion) ai(‘ deducted Iroiii the \(»himt's iisi'd in iht* soaj) titra- 
tions. This coiisimqition ol acid, until the mid-i'eaction 
occiiis, is not to he ascribed alone to the alkalmity ol the 
common salt; it would he nec('ssar\ with jierlecth nmitral 
salt, since the sensitueness of mdicatois in such dilute 
solutions and m stion^f salt solutions is h'ss than in stioiif^er 
solutions containin^f h'ss salt. On* the otlu'r hand a ceitain 
di'^u'ee of dilution is necessary, sirici* m stronj- solutions of 
soaps, the lattei, on jirecipitation, enclosi* a ceitam amount 
of ijlkali, which would thus 1m' lost. 'The lis(‘ of ])henol- 
phthalem at these dilutions and in jiiesence of so much 
common salt must he ri'^ardial as <|uite f'xcluded and un- 
reiiaJde. 

I n the case of an almost neutral soaj) a (|iiajitity ol 10 to 12 
^n-anmuS^ is not sunicienl , j*! is n(‘cessar\ to take a larger 
portion. IVe(juen||j\ to 00 grammes of ,soa[) are dissolved 
in W)() c.c^of watnr, tiie soap (irecijiitated as above with 200 
^M-ammesof salt, the liquid, coolet^ hlteredunto'a 500 c.c. 
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flftsk, and fcwo quantities of 250 c.c. taken, etc. ,k'\actl_\ as 
described al)ov(*, one halt is titraie-d vvit^ M acid willi, 
the other lutlf witliout, hariimi (diUiide. 

[b) 7 to S ^nuiiinus of soap aie dissol\ed to a ver\ stioiif^ 
solutifiii in 40 to 50 c.c. of waU'r, salted out with coinnioti 
salt, the mixture liltered, the liltrate eva.poral(Hl. the rtsidiu' 
('xtracted with ahsolute alcohol, when aJlniliiu' carlioiiate 
remains undissoKial, the solution diliiled with \\atei’ and 
^titrated \vith N Indiochloiic acid 'I’his methoil, which 
is still iniicli list'd, is to ht* ie;;!irded as (juito uiiti iistworths 
since (1) caustic soda m a,ppi(‘ciaole tpiantilx reniaiiis I'li- 
closed in soaji siqiarated Iroin a ‘.iron;; soliilioii ; (2) ilurin;; 
tlje eva])oration ot tht' solution th'- caustic soda has loo much 
oppoi'tunit} I’oi ahRorhin*^ cai'honic acid lioni the an , ami 
(.4) the alcohol consideiahl) diniinisht's the dt'iicac) ol the 
end-reaction. 

{(') .About 30;^nMmnies ol soap are dissoKed in alcohol lice 
from acid and the* solulioii lilteu'd, the liltiate is titrated 
with N hvdiochloric acid and ])h('nol])hthalein. 'I’his 
nu'thod. also, is maccuraO', since (1) phenolphthalein is not 
sensitive in alcoholic solution; (2j phenolphthalein also 
al\\a\s absoibs some alkali. Most ((lailitilic solulions ot 
soajis do tiot ei\c a.ll\aliiie reacLions with phenol])lithalein 
even when they contain ()• I }i(‘i cent, ol Irec soda (see also 
(hand N . Drajicr, ('lirtit. Scirs, Iv.. 144; /ciIh. (tiuil. ('Iiciii., 
1881), 51; (lawalovsky. Zcih. ami. i'licni., 1888, 155; 
J. S. ('. /., 1885, 1()!J; Hope, Clim. Xcirs, \liii., 21!)). 

(d) The jirocess of Molht is ipiite inaccurate and incon- 
venient: 10 oiammesot soa])are dissolv'd m 150 to 180 c.c. 
of alcohol, the solution is Hlteivd and the residue waslual 
with alcohol in a hot-\vatei lunnel \ current ot wcll-\?a4;ly^^ 
carbon dioxide is passed over the surface ol the hipiid, when 
the alkali is pri'cijiitati'd :],s carbonau*, which is liltered oil, 
washed with alcohol, dissolved in wathr and titrated in the 
usual manner (see also W. Waltke, CItnn. Zi'iL, I8!)IJ, 10, 

Alkaline, raihoiuile is Ireijuenily ^lol^ estiiyated, since, 
even in cases where the ahsence of caustic alkali*is 
demanded,* it is» of litth^ importance, as it can only ad- 
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vantageous)y neutralise the hardness of most waters. -A 
considerahle exeesiiof soda would naturally he very harmful ; 
the methods of soap-makingu however, would almost always 
cans(‘ the excess of sodium carbonate to be in a certain 
pVoijortion to tht‘ free caustic alkali. The soda may he 
determined as already described under free ull'aU; the 
nitrate from the salted-out cake of soap is titrated with N 
hydrochloj'ic acid and nu'thyl orange, witli and without 
hariurn chloridte Each 1 c.c. of N acid of the difference 
= O-OOdl gramme of Na.O as sodium carbonate. The 
harmfulness of the soda is. as already indicated, dependent 
upon the hardness of (jiroportion of lime in) the water. (Eor 
the estimation of sodium carbonate, silicate and borate in 
soap, see W. Waltke A Co., i'Jiem. Z'Cit., 1896, No. 3, 
P- 20.) 

(flycerin may be estimated in the li(juids which have been 
used for the deterniiniition of sodium chloride, total alkali or 
caustic alkali. The whole, or an aliquot ])ortion, is evaporated 
to dryness, the residue extracted with absolute alcohol at 8(T 
(h, and the solution evaporated. Whim the glycerin obtained 
is impure, it can be titrated bv Eeiiedikt and Zsigmondy’s 
method with [lermanganate in alkaline solution (s(*e Bene- 
dikt or Eewkowitsch, .hm///.s/s tif Oil.s, etc.). 

)I I), 4 :U)., C.J L.O, + (!( )., f :i 1 1,,( ) 

1 mol. glycomi \i mols. KMiiOj 

Or, and this is ]»referable, if the quantity of glycerin be 
small, a larger (puintity of soa]) is taken (20 to 25 grammes), 
dissolved in water, sulphuric acid added to acid reaction, the 
fatty acids removed by one of tlie above methods— with wax 
or by. hitering, the liltrate neutralised with potassium carbon- 
at(', ('vaporated to dryness, the residue ground in a mortar 
and extracted with absoluti' alcohoj. The mixture is filtered 
into a tared beaker, and heated to constant w'lnght on the 
water-bath, or better at 50'’ to 60'’ C. The residue is glycerin, 
^he I’estilt may be checkedc by titrating with ])i‘rinanganate 
as above. 

^ nsapO'iiJicd Fai. About 25 to 30 grammes of very finely 
powdered soap (when the water i^ estiinat'jd, tlie dry soap 
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powder may be weij][hed ; olluM'wise the., moist spa]) must 
first be dried) are exti-acted in a Soxhb't’s I'^ctractor I'or throe 
to four hours^vith petroleum elbei*. tThe etber is ovaporateil 
and the fat weij^hed. Sineo soa[) is also solui)lt‘ in ])etrol('um 
ether t© a sli^dit extent, the etliereal solution iiuisl bo ])Oure(l* 
olf from any soap wliieh lias si'iiarated in the flask, the latter 
washed out and a oorri'ction made for the solubdit) of soa]) 
in petroleum ether . 100 e.e. of petroleun' ether dissolve O'Ol 
Jramme of Mars('illes so.i]). • 

MeJtiiKj and Sididiliiiiaj I'oiiihoi ///r /ut/O/ >l(’u/.s.- -En- 
deavours to reeo‘>uise the iiatuie of the latt\ acids are 
{generally resti'icted to determinriious ot their meltinfi; and 
soljdifyinf:; ])oints. More rardy the, s])('cili(; j^ravity, iodine 
value, etc., are take© (see ilenedikl, Jau///.s7! dt’i' FcKe and 
WacJmrlen, Abschnitl \i.: Ijewkowitsch, Analtixis uf 
Oils, Fats and lluar-s’, fifth eil., vol. in,, ])]). dlihOol). 

The fatty acids, se})a.rated by dilute sulphuric acid from a. 
strong boil iiifi; solution of the soap (100 SOO) contained in a 
beaker, are allowed to cool and kept in the cold for at least 
twenty-four hours. The odour evolved during tlu' decom- 
position of the soap should be observed, im])ortant conclusions 
may thus sometimes be drawn. Alti'r removing and di'ying 
the fatty acids in the I'xsiccator, tin* melting and solidifying 
points are taken. In the, case of a homogeneous jiroduct 
these tempei'atures should lie near togi'tlu'r. 

(a) Bach [Chimi. ZeU., vii., <i5G) tills the acids into a narrow 
thin-walled test-tube, allows them to solidify and tlum warms 
the tube in a beaker of t^'ater heated with a small flame. 
The mass is stirred gently with a thermometer and the point 
noted at which the whole becomes compieUd} clear. This 
is the melting poinP. The temperature, at which tlopk^^ 
begin to collect round tfie thermoiii(‘ter on coobng, is the 
solidifying point. ^ 

{b} Bensemaiin (/iVpr/7. dvr anal. Chvm., iv,. ll’b) detei'- 
miiies the beginning and midingof the fusion in the lollow'ing 
manner : A piect‘ of glass tube as drawn out so tlilit the 
narrower and wid^' portions are ecpial jn I^mgth,^the nariow^ 
end is then fused u]) ; two to three di'ops ol thii fat ifre 
brought int6 the* tube impiediatply above the constriction 
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and allowod to solidify (solidification effected by one drop 
of ether)! The tv he is then placed in an n])ri}'ht or slif^htly 
inclined ])osition in a hetker filled with cold waaer, in which 
a thernioineh'r is hnn^^ The heak(!r is heated as slowly as 
']) 0 ssihle, hy nnains of a small llann;, until the drop of fatty 
acids just hej^dns lo)un down. The teni])ei’atiire observed 
at this nionieiit is “the comnH'ncement of fusion”. The 
teni])f‘rature, at wliich the turbid dro]), on furtlier heating, 
lu'coines (juite tr;Mis])aient, is “the end of fusion 

The nudting jioiiit is determined h) nian\ different 
methods, which give varying results. Then; is the imcer- 
laint\ w'hether thi' tem])erature at which the. fat' begins to 
he ffiiid, or that at which it becomes clear, is to he desigiiatiHl 
tlu' melting ])oint. In general the foiifter is taken, i.c., the 
temperature described hv ilensmiiaiin as “ the commence- 
ment of fusion ”. 

(r) Other method*^ give as the melting point that tmnpera- 
tiire at which, e..j/., the fat when jilaced in a narrow’ tube, 
0])eii at both ends and heated in water, begins to rise in the 
tube. 

{(1) According to another method hollow glass spheres are 
placed in a wide h'st-tuhe lilh*d with the latt\ acids, which 
are continuous!} stirred with a nairow tln'iniometer. Tlie 
melting ])oinl is the teni]ieratur(' at which the s})lu'res begin 
to rise. 

(r) Similarly the solidilying point is the temperature at 
which the hollow spheres, w'hen jiressed down by means 
of the thernionieU'r, do not use itgam. For this operation 
cooling w'ith water is generall\ sufficient; the temperature 
of the watei’ should he several degrees below the melting 
lipirtl' 

Molecular Wcojhl of the h'ailij Acids. Freipientl) the 
molecular w'eight (or tin* sa])Oiii(ication value) of the fatty 
acids indicates the tiature of the fat or oil em])lo}ed: 5 
grammes of com])letely dry fatt\ acids are dissolved in (>() 
,Io 70 c.c. ol hot neutral alcohol and titiated with normal 
alcoholic pqtash iV'id .phenolplithalem. The weight of fatty 
aeVii ^takcJi, multiplied hy 1,000 and divided ly the number 
of c.c. of normal potash used, giyes the molecular weight. 
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Thus 5 gramm(‘H of fatty acid recjiiired 1,8 c.c. oUN caustic 
potash: = 277‘7, the inolecular •\\(%fht ri'qiiired, 

assumitif^ the acid to he nionoha^c 
Hcsui. — [a] If th(‘ soa]) is free from potash snlts and iiii- 
sapoiiiSiiid fat, the dry soap may, accordini^ to Barfoeil, 1 h^ 
extracted directly with (‘ther-alcohol, in which sodium salts 
of the fatty acids are insoluhle. 

^ (h) If the soa]) contains jiotash salts the ri'sin is ('sti- 
mated in .the se])arated fatl\ acids, to;i(‘tl«‘r with which it 
is jirecipitated (Ha.ifoed, ZeiL amd. ('Iiciii. \i\., ‘2!)). The 
fatty acids are neiitra!is('d with iioimal (oi stron^u'r) caustic 
soda, dried at lOO’t’. to cmisiani weight, and heati'd with 
altioliite alc.oliol (lOcc.. to I ^u'l mine of snhslance) to SO 
when the ivsin and’a jiorlion ol the fa,tt\ acid soap dissolve. 
After cooliiif;, evaipoiated alcohol is replaced and o volumes 
of pure' ether addl'd, when the latl\ acid soap is completely 
precipitated. Ether is then added to liriii'' up to a (h'linite 
volume, the mixture shaken from time to time tor se\eral 
hours, a;|lowed to stand tweiitvfoiir to lort\-eieht hours, an 
aliquot ])art of the clear liquid withdrawn, hroueht into a 
wei],died dish and eva])orated to constant weight a,t 100 (’. 

(c) 2 to d erammes of the mixture of resin and latt\ aiCids 
are dissolved 11120 to 20 c.c. ol ahsolute alcohol 111 a, small 
llask, and dry hydrochloric acid ^fas])assed 111 , whilst coohne. 
The fatty acids aie then converted intoeth\l esters, whilst 
the resin acids remain unaltered. When no more eas is 
absorbed and the esters have separated (in about forty-live 
minutes) the flask is allowed to stand thirty minutes longer; 
100 to J25 c.c. of hot waiter are then added, and the mixture 
shaken with 50 to 75c.c. ol jietroh'um ethei in the siqiaratm^^ 
funnel. The resin isdijSsoKed h\ the peti oleum t'tliei> IJi^^ 
solution is first washed with watei and then shaken with a 
solution of 0'5 ^o’amme of .caustic |)otash in 5 c.c. of alcohol 
and 50 c.c. of waiter, when tlie resin' acids separate' , tlu'v 
are weighed on a tared filter (.1. Laudin, Zvil., 1807, 25). 

Inonjanic and onjaniv added matin' may he detecteel i^ 
the ash and aqueous or alcoholic Koap»solMtions,res])ectively. 
The ])rincipal substances used for this ])ur])ose Inwe a^x^^d} 
been mentioned .♦ 
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Applications —Q b the widest scale for all textile libres. 
In silk*Jy(iinfT fpi* sconrinj^, soaping; and dyeing, especially 
in black silk dyeing (nettml); in calico-printing; in wool- 
washing together with ammonia : in dyeing wool with alkali 
blue; in fulling woollen goods (fn-e caustic soda and fat 
must be abs('nt) ; for briglitening (fi'ee alkali may be harm- 
ful). On a large scale in the cotton industi'y, to remove 
grease, etc. 

“Boiled-off Liquor” is obtained in silk-dyeing. Its 
quality depjmds upon the strength of th(' soa]) employed 
and the nature of the silk (ibre. In the absence of “boiled- 
ofTli(juor” Sartori j-ecommends the following: 

1. 400 gjammes of Marsiulles soaj) are dissolved in ,15 
litres of boiling watei and a solution of lOO grammes of size 
added. Finally (H)5 litn* of olive oil is introdiic.ed in small 
quantities. Th(! solution should be used cold {FarJicrei- 
Miister-ZciL, 1888, 333). 

2. Another recipe is : 25 grammes of Marseilles soaj) and 
4 to f) grammes of gelatiiu' arc dissolv(‘d in 1 litre of water. 

3. Or 20 grammes of Mai-seilles soaj) with 2 gi'ammes of 
gelatine and 1 gramme of common salt ai'e dissolvi'd in 1 
litre of wate]'. 

Applicdhon.- In silk-dyeing, generally in a bath acidified 
with sulphuric or aci'tic acid (for cosine), (llauber’s salt 
(which see) is also often added. 

Turkey Red Oil. Widely dillerent substances arc* sold 
under the names of “Turkev red oil ” oi " red oil," they var} 
according to the nature of tlni oil enqiioyed and th(' method 
of treatment. Amongst others the following are use,d : 
castor, olive, tournant, cotton-se(‘d, i ape-seed and coconut 
qils.iOleic acid, and mixtures of these. ' The most valuable 
"Turkey red oil is obtained from castor oil. 

Opinions vary as to the nature ol the reaction (see 
Henedikt, p. 147 ei seq. ; Lewkowitsch, fifth ed., vol. i., p. 
215, vol. iii., p. H)5). The greater portion of Turkey red 
oil consists of ricinoleic acidv the smallm— hut more valuable 
—part of ri^jnoleQ-suJ.phuric acid and hydroxyoleic acids. 
Tht* Badische Anilin- und Sodafahrik accordingly bring two 
qualities into the market Turkey red (til Di = sodium 



OliGANIt: CO^N^orxiKs. 


Ill 


riqinoleatc, and Turkey red oil F = sodium for aumionimn) 
ricinoleo-siilphate. The method of ])repi^)'ation eonsists in 
acting upomthe ahove-mentioneijl (ils with fiiniing sulphuric 
acid and then neutralising with soda or ammonia. 

Tu^ey red oil is analysed in a similar manner to soapsl. 
Freliminary examination : Tim oil must lx* slight!) alkaline 
or neutral ; it must \ield a coni])letH emulsion with watei“, 
from W'hich drops ol oil s(‘pai’ate onl) on long standing. 
*These drops ot oil must give a clear solution with ammonia, 
if they do not give a ch'ar solution tlie\ contain iinsajionified 
fat. ' 

Wider.- .According to SUnn. id grammes of tlu' oil are 
melted together with 25 gramim's of dr\ wax in about 75 c.c. 
of a saturated solution of i.ommon salt. The eak(‘ is <lrn'd 
and weighed. The increase, m weight ol tlu' wax re|)r('senl ; 
anhydrous oil ; tin' difference between tins and the weight 
taken gives the water. 

Total Fat (llruhl, Zcils. anal. (licm.. xxi., 448, ami Stein, 
Ber,, xii., 1174).- 4 grammes of the saiujile are weighed 
into a thiii-walle.d hemispherical glass dish, w'hich was 
previously w'cighed togethi'r with a glass rod, 20 c.c.. of 
water are then gradually added with continuous stirring. 
If the liquid is turbid, ammonia is addl'd until the re- 
action is slightly alkaline lowards ])h('nol])htbal('in, 15 c.c. 
of sulphuric acid fl : I) are then added, lu'xt h toH grainini's 
of stearic acid. The liquid is then gently boiled, until the 
fat separates clear, when it is allowed to cool, tin* soiidilii'd 
cake removed together )l?ith the glass rod and jilaced on 
filter paper. The residual liquid is age in heated in the 
dish until the jiarticles of fat have, united to 1 or 2 drops. 
The dish is removed from the wati'r-hath. and inclim>il 
that the drops of fat adhere to the side. The li(|uid is 
poured off, the dish washed out with water a.nd the cake 
returned to it. The dish is then luxated on a sand-bath with 
continuous and uninterrupted stirring by means of the glass 
rod, until the crackling sound is<io longer heal'd and* wdiitci 
vapours begin to be evolved. The dish f,s theq allowed to 
cool, weighed, and the weight of dish, glass rod ami st|^afic 
acid deductfed. Tbe rema^inder gives the total fat. 
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Neut}-alfFai.—Pi^) 0 \il 30 grammes of the sample are dis- 
solved iii*50 e.e. j)f water, 20 c.c. of ammonia and 80 c.c. 
orglyctM’in added and thftiipxtnre twice extracted with 100 
c.c. of (ither. The (‘ther is shaken with water in order to 
iVmov(‘ traces of soap, the' solvent distilled off, the JTsidue 
hi oiight ieiio a tai-ed glass dish, drie'd lirst on the* watei'-hath, 
then in the* air-l)ath, and weighe'd. 

Solii.hlc Sulphnicd luiify Jr/e/.s’ (snl])huric esters of the 
fats). -The' value,of Tnrke'v red oil depends pi‘inci])ally on' 
the pro])orlion of rieinoh'o-s'ilphiirie'acie] • 5 to 10 gramme's of 
the* sam])le are- elissolve'd in c.c. of water in a uhick glass 
llask, 2-0 c.c. of fuming liyelreiediloric acid adde.'d and the* 
mixture he'ale'd for one* hemr in the* oil-hath at 130' te) irKT (!. 
After diluting and traiisfci i mg to a hciiVer, the lave'i' of od 
is liltere'd off. Tins is mest e‘asil\ aceomplishe'd if an iin- 
weighe'd (piaaitity ol stt'-iric acid he aeldeel, the liepiid boiled 
and allowi'd to (!Ool. In the liltrate the siiljihiii’ic acid is 
])re'ci])itate'd l)\ barium chloride*, the- suljihuric acid present 
as sul]ihate* (s(>e be'low) d(*eiucteed, anel the* remainder cal- 
culated into iicino1(*o-sulphniic acid by multiplication by 
the factor T725 

Fait 11 etc /Us* may be- pie'se'ut eithi'i* fie-e or coinhine'd w’ith 
soda or ammonia. The amount is found by eh'diictiug the 
neutral fat and sulphated acids fioin the' total fat (see 
above). The eliflere'iice corh'sponels te) the fatty aciels, 
which, afte'i* deduction of 3*15 jie'i* cent., may he* inse*rte'd 
as acid anhydrides in the* ri*sult of the* analysis. 

Sulphuric Acid. In orde'r to estimate* tlie suljihiiric acid 
present as alkaline* sulphates, the solution of the* oil in ether 
is sev(*ral tinu*s shake-n with a few c.c. of a saturated solution 
/)f puVe sodium chloride. The extracts are* united, diluted, 
'liftered and preci})itate*el with barium chloi'ide*. The* total 
sulphuric acid contained in the oil may also be estimate*d 
by fusing with caustic potash and salt^K'tre*, and the* pro- 
portion of sulphatod acids or sulphates calculated by dilfer- 
,pnce. ^ 

Ammonium anil Soiji urn. —1 to 10 graninies of oil are dis- 
solved iiio’the'r and shaken four time's with ([U anti tie's of f) c.c. 
of dilute (1 : 0) sulphuric apid. The unitee), acid 'extracts are 
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evaporated on the water-bath for the estimation! of soda, 
freed from excess of sulphuric acid h\ he:i^.iu^; on the saiuj- 
bath and tltt^ residue iiually cjpui’erh'd liy ij^mition into 
sodium sulphate, which is wei^died (M2 paits ol NuoSOj 
= 02 parts of NaJ)). In order to estimate ammonia, the* 
oil is similarly extracted with dilute suljihutic acid, the 
extracts distilled with excess of caustic jiotash and the 
ammonia absorbed in a measured \olume of standard sul- 
])huric acid, the excess of which is titratcd«:it the end of the 
operation (see also Amwonium SiiHs). 

Nature o*l' the (b/.— The acet\l and iodine valut's an* taken 
of the total fat sejiarated w'lthom t!i" addition ol stearic acid 
(see Benedikt). If pure castor od had bi-eii used in the manu- 
facture of the Turkey red oil. the former value is 1 10 oi hi^dier, 
the latter 70 or rathm' lowm. It one oi holh of these valuer 
are found much smaller, theTuikc) led oil Ini'- been made 
from a mixture of castoi oil with aiiotlu'r oil or Iroin anothei 
oil alone, it is then to he n^^^arded as of litth' \alue (oli\e 
oil, cotton seed oil, oleic acid, etc.. s(‘e above and Henedikt). 

Practical Test. The suitability ol the oil should he ('\- 
amined by means ot a (iractical test. 

JpplicalioiL. In dyeiii^f and ])i'iiitin;; Tuike) inls. In 
thiishing silk, silk mixture and cotton ^mods. 


T\nmns. 

Tlu're is a lar^u* iiumhm' of materials containing tannin 
(tannic acid, di'.^allic acidf which are piiiicipally iisi'd on 
account of that constituent, and ai('e\a! n'led accoidin^d) : 
{^all-nuts (IJO to 4U per cent.) ; Knoppern (sea* p. MI), mira- 
bolans, divi-divi (do ])(■! cent.), ca cchii (hiowiiand y<^ll4n^ 
al)Out dO jiei' cent.) ; sumac oi" sumach (10 to !H pei cent.); 
oak hark ((i to 10 ]u'r ceiit.)^; fir haik (tS to 10 pej- cent.), and 
the tannins obtained from tiiesc sourccsiup to 100 jier cent.). 
Tannin is often adulteiuted liy magiu'sium siiljihate. [Pre- 
pared contains additions^)! alum and potassitmi hi-, 

chromate, ammonii*, etc. 

Hach of the above' tannins has its own jx'culiar p’iopeidi#^, 
the tannins tfl’ tanijjc acids j|rom Myious source's are- in no w'liv 
8 
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identical ( thus thi; tannic acid of gaU-nuts is a totally different 
substance from t^e tannic acid of catechu, etc. 

11. R. Procter divides fchc^known tannic acids'into 3 groups 
according to the (jualitativf; reactions they give (J. S, C. L, 
*’1894, 487). Two reagents are utilised : a 1 per cent, solu- 
tion of iron ammonium alum (.-V), and bromine water (B). 

Group I. Tannins which are pr(;cipitat('d by B and give a 
gre('nish-black coloiution with A— catechu tannins. 

Group II. Tannins which an* ])recipitated b) B and givb 
bluish to violet-black coloi’ations with A — mixtures or tannins 
of undetined charactei . ' 

Group HI. Tannins which aie not precipitati'd by B and 
give a blue coloration with A —derivatives of pyrogallic 
acid. 

ViHliuclire -Tannin solution -f- copper sulphate 

solution + ammonia' a precipitjtte is always ju'oduced, , 
which may dissolves in excess of the iiri'cipitant. If it re- 
mains uiuiissolved, the tannin belongs to th(! gi'oup of the 
gall-nut tannic acids, or it contains protocatechuic acid. 

Dilute tannin solution + 2 or 3 ci'Nstals of sodiilln nitrite 
+ 3 or 4 di'ops of very dilute sul})huric acid : a I'ed coloration 
is gmierally produc'd, wliich slowl\ tui'tis to jmrjik; and dark 
1)1 ue or to green and clue. Prefjuentl) a yellow or brown 
coloration or precipitati' is at once produced ; then a tannin 
jiroducing ellagic acid is prestmt (ellagic acid itself and gall- 
nut tannic acid do not gi\e tin* reaction). 

The tannins of the conifera', mimosa' and certain other 
plants give with a strong bydl'ochloric acid solution of 
stannous chloride, 10 c.c. to 1 c.c. of tannin decoction, a 
pale red precipitatt', which a})])('ars after about ten minutes. 

when a tannin decoction is pourt'd on pine splinters, 
which are moistened before and aftei' drying with strong 
h} di’ochloric acid, a pale red or viol(>t coloration is pro- 
duced, catechu-tann'ic acid and phloroglucinol are indicated. 

A few drops of a decoction of Knojijmrn (galls formed on 
the acorn cups of a Hungarian species of .oak), mixed in 
a dish with sodium sulphite crystals, give a purple-red 
c'(51 oration. 

Qiialilallcc Examination . — Tannin must give as clear a 
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solution in water as possible, ana also in et4ier-alcolipl (1.1). 
In the latter solvent there, remain nndissolved ‘ starch, niiljt 
sugar, dextrrti, sugar, extractivi** nlittcrs, inagntsium and 
sodium sulphates. Tannin is fre(|uently adulterated with 
dextriij. A good tannin should contain about 90 ]>er cent, 
of tannic acid and 7 to 8 per emit, of water. The ash should 
be low (see also lA (liinther, Ber.d.d. I'lmrm. (In., 1895, 
.V..297). 

Quant ice Estimation of Tannic Acid. • The ])ro})ortion 
of tannic acid, which, as already slaO'd, is extreniel v variable, 
determines the value, exc(‘})t in certain cases in which the 
presence of colouring matter is of im])ortance. Many 
me|hods have bi'en projiosed lot its estimation (see also 
Fresenius, Qiiant. Anal., II. 484), which may ln' divided, 
according to the principle of the pioci'ss, into the following : 

J. llydrometvic iiu'thods, 11. Titration with ])erinanganate, 
III, (.Iravimetric hide-jiow'der methods. The last is con- 
tiniiall} gaining ground over the lirst two, and when exactlj 
considered is the most thorough, since it determines directly 
how mucfi tannin {i.e., a substance forming leathmy matter 
with hide-powder) is ])resent. The ))ermanganat(; nu'thod is 
less reliable, sirici; in this case the nature of the individual 
tannic acid comes into play and causes abnormalities. 

1. The hydrometric methods are said to give huoiirable 
results. However, for each se])arate source ol tannic acid 
a distinct table is necessary, so that in the case of abnormal 
impurities, adulterations, and unknowm tannins the method 
cannot be used and is thus unsuitable for general jiurposi's. 
For details of the hydrometric method stt Praktisclie Aii- 
leitung fiw Gerber zar Enlerwchnmi dec Geiimatei i(\J.ien, 
by Professor v. Schroder pf Th.ira. d (to be ohtairied frBin* 
th(5 author, jirice 2 marks). 

ir. The permanganate muthod comprises two operations : 
{a) the titration of the total oxidisable matter; (h) titration 
of the solution freed from tannic acid. The difference, li - b, 
gives the tannic acid, 

(a) A quantity of the solution cofltaming iibout OJ 
gramme of dry substance is titrated with N ]^;-;irfen- 
ganate, using* indijio-sulphiric acid as indicajpi (25 c.c. of 
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a O’l cent, solution of indigotin in sulphuric acid), 
ivntil the liquid »has acquired a yellow coloration. The 
consumption of p('.rinalfg{ftiate hy the 2o c.‘c. of indigo 
solution, determined hy a separate experiment, is deducted. 

(h) A second i)ortiou of the tannin solution is precfj)itated 
with gelatine or hide-])ovYder and an aliipiot jiart of the 
nitrate (see 111.) titrati'd with ])('rmanganat(' and indigo 
solution as in h. The dih’erence Ix'tween n and b gives the 
tannic acid. THe values ohtaiiu'd h\ titration (numbiir ot 
c.c. of jiermanganate) ai'c* gemu-ally not calculati'd to tannic 
acid, but to the equivalent qiiantiU of oxalic acid. Accord- 
ing to Neuhauei- and Osm-, howevi'r, ()'0G3 gramme of 
oxalic acid corresponds to ()'04159 gi-amine of gallotaimic 
acid (tannin) oi’ to 0‘0h235 gramme 6f hark-tannic acid. 
Accordingly 

Oxalic acid x OdlGG = tannin. 

Oxalic acid x ()‘l)t) = haik-tannic acid. 

It will he noticed that the e.quivah'nts of the, various tannic 
acids are so diffei'ent that givat errors might he the result 
of a])j)lying the nudhod to a mixture of various tannic acids. 
The ])rocess is tiius unieliahle. 

111. Tin* gravimetric hid('-}) 0 \\der method is to he re- 
gardi'd as giving the only almiltife ('Stimation. It comprises 
the following two single determinations: (u) Anhydrous 
extracted matters soluble in water, and (h) Extracted 
matters vunn^ tannins, oi “ non-tannins”. 

(a) About 10 grammes, oi' a^quanlity corresponding to 
10 grammes, of the tanning material is dissolved to 1,000 
c.c., and 100 c.c. of the liquid, liltered through glass-wool, 
ashi'ysios, etc. (not through jiajiei, wiiich ahsorhs tannin), 
i.’s 'Evaporated and dried at 100' (b. to constant weight. The 
result is the “ total extract”. 

(h) A further ])ortion of the Gltrate (containing O’G to I’O 
gramme of solid matti'r) is mixed with 10 grammes of the 
puref^t hide-powder, added gradually, until tannic acid can 
no longer be detected in che solution. The mixture is well 
stirred an:i wlun all the tannic acid is absorbed, 50 c.c. 
are. lilte'i-ed (])a))er may now be used), eva])orat(^d and dried 
at 100® (h T,he result gives the.“ non-tar nins’’, 
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ft ~ /j tannin, which is calculutfd to 100 parts Vv weight. 
The method is very exact, easily and )-ii.))idl) (;an’ied out aryl 
is scientiticahy unassailable. TW' ]iLirit\ ot the hide-powder 
is naturally of ini])oi-tance. it ought not to contain an\ 
mattei; soluble in watei, for which allowance wtuild other- 
wise have to he made 

Procter conducts the analysis in the following inaniu'r: 
To 100 c.c. of a tannin solution, containing not niori' than 
1)‘6 gramipe of solids, are added, with intervals ol stirniig 
for ten minutes, thria' quantities ol ‘J grarntiH's each of well 
washed aaid dried hid(‘-i)Owd(‘r The mixture is tlioi'oiighly 
agitated by means of a stirring ap]);Matus working at -ILII) to 
42Q revolutions per mil) ute Ah-i t,hiri\ minutes tin* whole 
of the tannin is ahSbrlx'd, the lupiid is then lilten'd and 50 
c.c. of the filtrate eva])orated todiMiess. If the ii'sult hi 
deducted from th<‘ weight of the total i-xtract contained in 
an e(]ual volume of tlu* di'coction, tlu' difleieiice gives the 
weight of tannin absorbed by the hide-])owde) . Sinci' 
Procter does not use ipiite dry hide-powder, he notes tlu' 
difference hi'tweeii the origmalK di_\ and thi' washed and 
pressed hide-])OW(ler, hv winghing before a, ml aftei, and allows 
1 c.c. of water foi each increase in wi ight ol I gramme, 
which in the calculation must he addc'd as a col lection to the 
100 c.c. of tannin solution. Tlu' use of an incon\enient hide- 
pow'der iilter (see iVr (Icihvr, hSST, 157) is not attmided h) 
('sseiitial advantages and hindeis working. 

If a coin])lete anal\sis is requiied, watei, insoliihle matti'r, 
ash, etc., are determined. 

IV. Technical E.rumnnilioii. Tannin ' al\ses should he 
supplemented by coinjiarative dyeing or weighbirig trials, 
which are carried out iii^a manm depmidenf on the, 
tidular tannin and its ])ro])Osed use. 

In this case, asaKvays, the technical examination niusi. he, 
made as nearly as ]) 0 ssihle under actual* working conditions. 
For example, 2 grammes of the sample' fsumac, inirafxilans) 
are boiled for lifteeii minutes with 500 c.c. of water, and the 
whole decoction, including insoluble mailer, le^ide u]) to 
500 c.c. To each beaker are then added 10 graifimej^ 
common sal^, and|at OOM-OtOh'' P.dOgrammes^ol cotton yarn 
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arc suspended in ‘the liquid. After stirring, allowing' to 
epol and standing (in all) three hours, the yarn is taken out, 
squeezed, and each portion treated with 200 ^c.c. of basic 
ferric sulphate of 1-5“ B. (1*01 sp. gr.) in a beaker. After 
stirring for fifteen to twenty minutes the yarn is removed, 
washed and the depth of the shade compared. Antimony 
salt may also be used. In a similar manner, comparisons 
may be made of samples at different prices (see also Leijh 
zi(jer Farherz(nt,*lH%, 261). 


Aniline and Aniline Salts. 


Tbe value of aniline jireparations dr'])ends on the propor- 
tion of aniline and on neutrality. The’y' must be as dry as 
possible, free from excess of acid or base and also from other 
organic compounds. 

Aniline Oil, Anillnei - (u.) Distillation test. lOOc.c. ofthe 
sample are distilk'd ; at least 96 ])(5r cent, should come over 
between 18(r and 1H4" (1. The distillation must be qonducted 
in a plac(^ fnn'. from draughts and over a nak{'d flame. The 
contents of the fiask must be in livdy I'bullition, hut must 
not h(! overheat(5d. If the aniline is bought to a type sam])le, 
the latter should also be distilled in a similar manner at the 
same; time, in ordm- to eliminati' differences due to atmos- 
jiheric valuations. 

(h) Titi'ation with bromine solution in a similar manner 
to aniline salts (see below). 

Aniline Salt (hydrochloride, tartrate, etc.). 

Aniline. - (a) Titration with bromine solution (Welter- 
Vaub^l). The iiudhod depends upon the quantitative conver- 
smA of aniline in strong acid solutions into trihronianiline by 
the action of a solution of bromine in caustic potash (potassium 
bromide + bromate) and the reco.gnition of excess of bromine 
by potassium iodide starch paper. 

The brominating solution is obtained by gradually adding 
100 grammes of commerced bromine (94 to 96 per cent.) to a 
solution ok 95 gKaimnes of caustic potash (73 ])er cent, of 
KOdI) ifi 300 to 400 c.c. of water, boiling gently for one hour 
and filling up,, to 2,000 c.'c. Th’s soluticin is standardised 
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against chemically pure anilino hxdrochloride, fjviwl over 
sulphuric acid to constant weight- 1 grajiiiiu' of* the pure 
aniline salt ft? dissolved to 1,000 f,.ci and 100 c.c. of the solu- 
tion (= 0-1 gramme of suhstanct*) is litrali'd with, the above 
solution, after adding 25 to 50 c.c. of strong hydrohromift 
acid, until the solution just heconu's wllow 1 nstead of ])ure 
hydrohromic acid, hydrochloric acid, to which 10 }ier cent, 
^of hydrohromic acid has been addl'd, may he used . the saiiu' 
yellow coloration is ohiaineil. Ihire hydrachloric acid may 
he also used, hut potassium iodide staieh jiapi'r must thi'ii 
he employed. For examjile, if 00 ec. of hroinine solution 
correspond to 0‘1 gramme, of clHimcalfy pure auiliiH' salt, 
% percentage of aniline salt in ihe sample m-xl titmted is 
given hy a Rim])le ^jalciilatinn. Thus if 10 giammes of tlui 
sample are dissolved to 1,000 c.e., ilu’n 100 c.c. diluted to 
1,000 c.c. and 100 c.c. ol the, last solution reipiire 00 c.c. of 
hromine solution, ihi'ii 0():0-| 00 ; x, or x 0-00075, 

corresponding to 00-75 ])ei cent, of aniline hydrochloride. 

The n^ethod is very accurate, giving ri'snlts agi-eeing to ()■ 1 
per cent. 

{h) The aniline may also he roughly deti'iniini'd in tlu' 
following manner (Nolting, Anilncwhirar:)- In a stopjieivd 
graduated cylinder, 20 grammes of aniline sail, dissolved in 
40 c.c. of hot water, are well sliaken with 7 graninu's of 
caustic soda (dissolved in 20 c.c. of watei ) and 00 grammes 
of conimon salt. Alter cooling, ttu* volume is madi' ii]) with 
water to 200 c.c. and the volume of the sejiarated oil read 
olf. The percentage hy*\veight of aniline is ohtaiiu'd hy 
multiplying hy 5-10. 

(c) 200 to 000 grammes of aiiilim' salt aie deeompesed with 
caustic soda, the oil separatnl, 'ried hy nii’ans ni c*iWiiin^ 
chloride and distilled as given under Aniline. Oil (see ahovi'). 

EHiimaium (if Acid.^ The acid may he (h.tei inined by 
ordinary analytical methods. For exafliph', in aniline hydro- 
chloride, the hydrochloric acid can h(' pri'cipitated by silver 
nitrate in nitric acid solution ; v*i aniline tartrate, the tar^ 
taric acid c-an he-estirnated as in larUi.r.V'fO'i- ij^ijiaration of 
the aniline oil (see TarUir). The excess or deiicieiicy ^f*the 
acid is then eiOr-uhited fr^ the ^lei-centage of aniline oil. 
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{h} Kn^iclit and Eawson proceed as follows: In each of 
three flasks, of 2Q0 c.c. capacity, are ])laced 100 c.c. of water 
and 1 c.c. of a 0*1 per ceiit^solution of crystal Violet; to two 
of these flasks (No. 1 and No. 2) are added 50 f^rammes of 
Ihe samphi of aniline salt, th(! third flask serves foy com- 
parison, as also No. 2. Flask No. 1 is them titrated with 
N caustic soda until th(' solution, at first blue, again becomes 
a viole.t similar to No. fl. 

(c) The anilmu salt solution nni) also hi' directly titrated 
with standard caustic soda and litmus tincture to incpiient 
blue coloration. IMienol])htbalem is not as suitable. 

Free UijdriK'hlorie And- - Excess ol fiee hydrochloric acid 
in aniline hydrochloride is recogmsiKt by the .reaction giyen 
by filter jiajier saturaied with a 01 jxT cent, solution of 
magmita or imaliyl violet ; miigenta iiaper is di'colounsed by 
excess of acid, ^\bilst irndhyl vioh't is turned green. 

Free Anili)ie. -Free aniline is detected by ini'ans of m-utral 
co})])er sulphate, which mipaits a }^r»‘eiiisb-brown coloration, 
whilst ambue salt remains colourbss. It may also be 
detected and estiniab'd by con^fo led. This method de- 
]>ends oil thi' pro|)ert,y of eongo red, which has bemi turned 
lilue by a tract' ol acid, of being again tuiiied to red by free 
aniline. Jn the (stimation, titration with N acid is 
accordingly continued until the blue coloration begins to 
apjieai'. 

Water may be estimated by diying several gi amines over 
sul])huric acid to constant wi'igbt. 

For the estimation of toluidin^ in aniline and l ire rei'M 
see yinh. anal. Fhein., 185)5, xxxiv., 7-M. 

Application. On an extensive' scale in tin' ])roduction of 
aniljiit' black (direct black, oxidation black, steam black, etc.), 
in dyeing and ])rinting “ .Anibiu' tor blue " is jiiire aniline, 
“aniline for led ” is a mixture of aniline and toluidines. 

ThICKKNI.NG .\NT) STlltKKNINO Matkkials. 

starch is^gener^.lly, prepared from potatoes, wheat, maize, 
ca^oava, sago, tapioca and rice. 

Starch is com))ORe,d of miputi' grains whiq[i vary in appear- 
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aiwe according to the plant from which it, is derned , it is a 
carbohydrate of the formula aiuUvhi'ii aMi'd u]ioii 

hy acids is t*onvevted first into dpxV'in a'luf tht'ii into glucose 
(dextrose). 

St^^-ch is insoluble in cold waUw, imt on heating with wal(*i' 
the granules expand and hurst with the loinialion ol a, jiaste 
wdiich solidifies to a jelly on cooling. The temperature at 
which starch thickens is not a delnute one. soni(‘ of tlu' 
granules .coinmence to hurst :it d;V’ l^ut llie iiia\iniiiin 
stiffening taki'S place when all the gi.iniiles h:i\e burst, this 
point is fo! wlu'at (kV. niai/,e siarch 7(1, sago floui 72\ 
rice starch 7] , and potato starch b-T. 

,The following are tlu' micro a-ojiic c.luiiacteis of the most 
commonly occurring staiches 

A. Griiuules, OntL- Showing a well-marked cross uikI'T 
polarised light. 

Tom-le-moiH or Ciiiuto .Irim/ n;e/. -The gianules of this 
starch are the largest of an\ of the commeicial starches, 
being '04()9 to ‘ITi mm. in diametei. The concentric rings 
are well marked, and tlim-e is a distinct eiiciilai hiliimoi dot 
near the erlge, the granuh' jirojecting in a ])omt at tins side. 

Voiaio.—Tho largest granules are o_\stei-shap(‘d and tlu- 
smallest granules s])herical, oi ne.ailyso. Si/.(‘ of granules 
‘06 to ‘1 mm. dianuder. The concentric rings aii' very 
conspicuous, and the circulai liiliim is a,t the htoad end. 

Mortiulii' or SL Vnurnl Airoirrool. The giaiiuh's of this 
staich resemble ]>otato in slia,))e hut aie much smaller, /.c., 
•022 to ■{)(■) mm. diametef. 'riu' concentiic iingsaie easily 
visible, and the hilimi, consisting in mo ' i-ase-^ol a slit, is at 
the broad end or at otu' side near the ceiitris 

There are several other \.irit 'ms of a.i lowiooL, bflt.thev ' 
lire very little known in tliis coimii\. 

H, (inuitilc!^, Ora, I, inlk some Miillr)-Skoi)(‘(! ai Flaifnicd 
at one Showing a we]]-marked*cioss under polarised 

light. 

Nm/o.— Thi‘ granules are froii;‘025 to ‘OfKi mm. dtameier, 
the concentric rwigs are faintly visibly af^id thejiilimi is cir- 
cular, hut there is in many cases a long slit passiiig th^'tHigh 
the hilum * 
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C. Ovul or Kidncjf-Sliaped. —Under polarised light one or 
more very distinct crosses are visible. 

Pea.— Thi) granules ain3 ftfteii traversed with deep furrows 
so as to divide them into several portions, each of which 
shows a cross under polarised light. The size of the granules 
is ’028 to 'Obb mm. diameter. 

Jkan. — This j-esembles ])ea starch except that the gi'anules 
are mor(' regular in size, tlu! larger granules predominating. 
Th(' size of the gnnules is ‘02 to dlTb mm. diameter. 

1). f-/;r/du.r.---Showing a very faint Maltese-sha])ed cross 
under ])olaris(!d light. 

Wheat . -The granules vary very considerably in size, lx., 
from '0022 lo '052 mm. diaimder, the concentric rings m’e 
almost invisible. There is no hilurn. 

/«//.— The granules res('mhle those of wheat except 
that there are more of the intermediate-sized and many very 
small granules, they vaiT in size from 'OOIH to '07 mm. 
dianuder; the concimtiic rings are slightly more visible; 
there is no apparent hilum. ^ 

Pile.- -This resembles wlu'at and l)arle\ starch except 
that the large granules are lai'ger than either, and there is 
often a stellate slit in the centre of those granules. The 
size of the, granules varies from '0022 to '08 mm. diameter. 

1^. Pneiilai, icUk some (h'OMlcs Fkilleneii on the one 
Side. - Showing a well-markiMl cross undi'r polarised light. 

Tiipioea.- Th(‘ granules in ta])ioca starch ari' small and 
fairly nigular in size, being 'OH to '028 mm. diameter. 
'Pile concentric rings are visible* a,nd tlu' hilum is \er\ 
marked, being circular or mostly a slit or stai -sha]M'd. 

(>asmva.—T\m resembles ta])ioca starch. 

. W' hmiidar Sho-ieiiui a irell-inarl^cd i'ross with Polarised 

yPitilil. 

Indian Com m -This ^starch varies from '02 to 

'03 mm. diameter, h- shows a distinct star-shaped hilum 
in most cases. 

/ih'er;.— This is comjwseo of (‘xtrimiely small granules, 
very regular^.in si//*, i.e., -005 to -0070 rniiv. diameter. The 
graViules <.Hhine brilliantly under polarised light, but the 
cross is so small that it is difficult to distinf^uish. ' 
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•A direct quantitative; estimation of tiie porcenta^i) of starch 
is hardly ever required for technical j)ur|)pses in tlie textih; 
industries, sfinc(i it gives no critoj’i(4i of the ap])lic:il)ility and 
source of the material. This estimation is tlunefore, itot 
described; details may he found in Frt'senius, Qaani. Anat., 
11. 459, 479 and other analytical ti'xL-hooks. The ]irinci))le 
of the process is. thi' starch is first made into a ])aste, 
then brought into solution by means of malt extract (diastas('), 
converted (“inverted”) by means ol Indiiochloric aciil into 
dextrose, and llu' hitter estimati'd l)y the rediu^tion ol 
Fehling’s ’solution, gravimetric!'Il\ (.\llihn) or volumeiiically 
(Soxhlet). 

^Micmcoi)ic miminali’m is of the lirst im))ortanct', and 
quite unavoidable If it is desired to foim a conqneheiisive 
opinion of the- sample. Owing to the characteristic loriu 
and the different dimensions of fix' grams of the various 
varieties of starch, it is not difficult, not only to distinguish 
qualitatively between the differmit va.rietirs, biif also to obtain 
a certain idea of the jiurily and uniformity ol the. mateiial, 
since inorganic and organic im])urities or admixtures, such 
as sand, mould spores, ])roducts ol decomposition, etc,, etc., 
may be detected with certainty in this mannm. Thi' micro- 
scopic appearances of the different starch giams are repre- 
sented in the figures 10 to 20. For liirthei information 
special works should hi* consulted. 

-Of great mqioitanci' is also the amount ol water, 
which increases considerabl) wlimi tlx- staich is stored, and 
may reach as high as ])er cent. The qnanfify ol watei' 
in potato starch ^aries from 15 to 1<S pi , cciil., aiul in wheat 
starch 14 to 10 per cent, aeeoidmg to conditions. 

(a) In order to estiinate the , ater, 10 grM,niiix‘S 0 ? ;itar(di^ 
are lirst dried for one hour at 40' to ;»0 (*., ilxm for lour to 
five hours at 120’ Ch, and weighed aller cooling in the exsic- 
cator. The loss in weight gives the projiortion of water. 

{hj For works where the didermination in (piestion is 
frequently made and several ecntrol determ inationfi have jo 
he done in succession, the alcohol mefixidol Scljeihler {Onujl. 
Polyt. Jomi., cxcii., 504) is to he recommeixh'd,#aUboi^^h it 
makes no* clairii to absokite acouracy. 
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The nif^hod is based upon the (impineal laet that, when 
1 part of starch cpntainin}^ 11‘4 per cent. o1 moisture and 2 
parts of alcohol of 90 peiiC(i^it. by volume are mlxi^d, neithtu* 
takes uj) water from the other, thus in a sense both are equally 
iTy^roscopic ; moister starch loses water and dilutes the 
alcohol ; drier stai’ch br.'comes wetter and the alcohol more 
concentrated. .'\c(;ordin^f to Scheibler, 41‘7 ^o’ammes of 
starch are wrd^died into a ^dass \essel with ii.n air-tifi^ht^ 
stojipei', 100 c.c^of alcohol of 90' Tr. (90 ])er cent, by 
volunu',) added, the. mixtiue Irequently shaki'ii duriiif; one 
hour, filtered tbrou;;h a di y filter and the specilic ji;ravity of 
the (iltrate. takim. The percentajte of water in the starch is 
then taken dii’ect from the following table — 


jW^ator in Htftrcb, 

'’Tr.tllc.s. 

' Water in Sian li. 

Tmlles. 

W .itci ei Stairli, 

"Tralle.s. 

per ('(‘ 111 , 

jier ' ent. 

jier ei'iit 


' 0 


14 

H'J-l 

2S 

HM) 

I 

1 

1,') 

,s.s-7 

2'.) 

Kl'lJ ' 


02 ;• 

k; 

SS .! 

SO ' 

S4-0 1 

■'t 

!)2'(. 

17 

sso 

.0 

SI-t'T 

1 

;i2-.i 

IS 

S7 7 

.12 

HI) -4 

' fi 

1)2 0 

I'.l 

H7 4 

:ri 1 

s:ei 

i 

III -7 

20 

S7 ! 

.11 

i S2 s 

i f 

‘.11*4 

21 

Ml 7 

.In 

1 H2’r, i 

H 

!112 

22 

Hli-i 

.11) 

! S2-2 1 

!) 

yoo 

2:1 

SO) 

S7 

! si-y 

10 

yo-5 

21 

S.b-S 

•ts 

1 SJf) 1 

fl 


or, 

s6'.j 

SI) 

si-;i i 


.S'ls 

2(; 

s,^» 2 

40 

M)-y , 

n 

S'.) h 

27 

y4'i 

bO 

7S9 . 


J,s//. Important conclusions as to the pin il \ ol the sample 
ma\ oc\5asionally be drawn from an estimation ot tlu' ash. 
I'lil' ash in naturallv )>ure staich ran^n‘s liom ‘09 to 0‘5 per 
cent. If starch is adulterated with sand, ^yvjisiim, chalk, 
barytes, clav, etc., tlies,* substances will be louiid in tbe ash. 
The starch may also be broujfht into solution by nu'ans of 
malt extract, w’hen the above mineral im])urities remain 
undissolved and may be further examined. According to 
Cailletot, 4 to 5 grammes of finely ]iowdered starch are 
shaken with chloroform, Tbe sp«‘citically.Jighter starch 
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(ftp. ^r. 1'4) rises, to th«‘ sui tan whilst most adullerants— 
which have a greater sp<‘citic ^raviu than ehlorofoVin ( | 

—sink io tU‘ iiotiom. 

Orijoiiic nujiiinfics may consist, ace-oulin^ to (’uides, ot 
coal-(^ust, dust, ri'sidiu's of jiotato skin, mould spores, dea/l 
particles of wood, etc Thest' nil irmiun undissolved 
w'hen tlu' starch is hiouj^dit into solution 1)\ means of malt 
extract. A less valiialtle starch islheonl\ oi;;anic adulterant 
to he considmvd ; it is detected h\ means of tlie microscope. 

Th(‘- ])resence of tilntoi is occ!isionall\ mi)t(ntai)l. It is 
r('Co^niis('Tl, accoidin;.,Mo Itott^^ei (/’e/;// SoiiJil.. IHiW), Ko. 
15) in thi' following mannei 1 i;i.imme ol staich is heated 
to boilinjj; with IHO c.c. (>l wat.-i. slirnn*^ well with a ^lass 
rod. If the starcli contaans ^liiien, the loam reniiuns when 
boiling is stO])]ied ; il ^lidtm is absent the loam disajijieaes 
with the cessation of ('hullition. The propoitioii ot ^lultti 
may he dt'termiiHMl 1)_\ estimatin;; tlu* proportion ol nitioj^en . 
])urc starch is tri'e from nitro;j;en, which element is contained 
in »luten. 

Ttrlifiiail Kf((iiuii(ili<uL—\n addilion to the above ])n'lim- 
iiiary tests, juactical tests are .m‘iieiall\ made, accoidin^ to 
the, ])ur])Ose foi which the staich i'. ie(|Uired. In this respt'ct 
are to he consideied' the Uuckeniii}; or stilleiiinj^uiapacit) 
of the starch, its tciuleiic\ to turn soui.and its-^tmeral effect 
upon d>eH and fibres. 

Tliiclennuj and Shtjeiiiiui Test. - A pa^-le and a thinner 
solution art' made of the starch to he (‘xamiiied and ol 
standard samples, comjtirativetiialsol thickeninjj;or stitleii- 
iii^^ ai'e thmi made h) means ol dn'ssii" and paddin;;. 

»). Wii‘sner (AVagner’sf/u///r.s’/an/V///i'n'n IclIl, IHGH, 
400) conducts the trials as h^do'. For each ,sam]/l(‘ Al^starclu 
•twenty io thirtv threads of cottoii (.1 medium size, ahoii^JCf 
cnis. lon^f (ol finer _\arn somewhat sliortei ol coarser some- 
what loiij^er threads must he tak(m),^ii'‘ .icmiratel) wei^died 
to^fether, taich scjiarate thiead is then diawri throu^di the 
starch pash', tiiulonnlif stripj^ed hi'tweeii the Jit^nu's and 
liung u]) to dryjn an exactly vertical ^losition at tlu' to^m 
temperature. The second series ol twent\ toTlurt\ tl^^eads 
is treated in exactly the same matini'r with the sffindaid 
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starch, siniilaily a second, third, etc., sample. The threa^ls, 
which it i„ most important not to crease or bend either before 
or- after dryirij:];, aie then fixed, one at a time, in- a clamp in 
such a manner that at first only a short huigth of the thread 
]iyojects upwards above the clamp. Th(! thi'ead is then , raised 
hy de^U’ces, heinj^ clam])ed after each rise, until the thread 
finally falls ov(‘r hy its own weight to one side, so that the 
extremity lies in the same horizontal plain', with the point 
of su])])ort in the clamp, (’reased or broken threads are ' 
rejected. The length of each thread is then accurately 
measured from the ('xtremit^ to the point iit which it was 
clamjHsd and the average length calculated. The threads are 
then accurately weighed and thus the weight of adherent 
starch obtai ned. The stiffening capacity is inversely propoi'- 
tional to the weight of starch and dii’ectly proportional to the 
length of the thread. 

Kmuiple 

Av<‘r!t!.ji‘ ot Siiircli 

1)11 l)it« Tltivud. 

I IV 

i, n\ 

The stiffening capacities are thi'ii in the following ratios 

a : 6 • * ; <r.c -- ot)'., tliu.s if a bo taken as unity, h ~ 

I, IV Ijv 

^ I, .IV _ Uv 

lu\! hv. 

The method necessitates ver\ tedious labour and a cai'e- 
ful choice* of uniform threads, if reliabh^ results are to be 
, obtained. 

, : Scepimj CajHiviiif. -50 grammes of starch are boiled with 1 
litre of water, the volume made up to 1 hire, and the solution 
allowed to stand for several days. The stai'ch , which rt'mains 
fresh for the longest time, is ceterh panhus the best, that 
which fii;st turns sour and ferments, or exhibits other signs 
oMiacterial decoiiip 9 sition, is the least valuable. 

Dmainij Ted.—J ure white material (for wheat starch) or 
fabrici dyed in sensitive* colours (benzo])iirpurin, Turkey red, 


Starch. 

a 

b 

c 

(I 
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lo{^wood Ijlack) aro ireakvf wiili the slarcii in qia'slion on tlio 
padding machine, dried ami examined AtlentioiV m to he 
paid to the^mneral a]>])('arance, "leel,” Hu* siil’lhiiin^; jiri)- 
ducod, the action on the dye, efc. ? coinparatixt' trials may 
also be requiri'd. , 

Apjdmtion — \n printing, especialK calicoqninting. also 
on an eipially extensive scale in tinishing. 

Prepared and Soluble Starch. \ huge nmnber of ]ne- 
••parations of starch coint' into e.oinnu'rcc' under various 
nanioB, plirtly as substitutes for gum and si/a*, partl\ tor 
starch. T.he majorilA consist of oidiiurv starch coiuerled 
into a soluble lorm b} nu'ch.iniul oi eheinical treatment. 
They are also known as "soluble siaieb,” "vegetable si/e,” 
etl. 

These substances, which dilTer greatl\, are generall) tire- 
pared by treating stiucb with siijierlu'ated steam under 
pressure, with acids (sulphuric, bvdiochloric), witb caustic 
soda, with chloiine, etc. Thus the resulting jiroducls ma\ 
contain the most varied admixtures and impuiities, which 
may be^’ery harmful to the fahiics on which the starch is 
used. On this account such ])ieparations should never lie 
employed without ]>revious (‘xamination The consumer 
should convince himself ol the harmlessiu'ss ol the substance 
by analysis (acids, caustic soda, chlorine) oi b) a inimlKU' ol 
carefully iierformed practical tests. Of a vast number ol 
tlu'se jireparations only a lew ma} Ik* hriellv mentioiu'd. 

Soluble dairh, ohtaiiu'd by heating starch with water in 
autoclaves for thirty to si^U minutes, at a, piessure ol 2 to d 
atmospheres, is a moi’e or less clear /m.im\ mass, which 
has to a great extent lost the ihickenmg pi tpeiliesol starch. 

A'p'jxiniiin is a clear gunmi) mass, soliibh* in water, ob- 
tained by boiling staicl^with can 'ic soda lU.d then netitiftl* 
ising the excess of soda with sulphuric acid. bO kilos, oi 
potato starch + 200 litit-s of water + 12 kilos, ol caustic 
soda of 3li‘' Ih (diluted with (iO litres ol water) are boiled 
together. The product is recommended (‘S])eciall},foi cot- 
ton and mixtures of cotton and^\ool. , 

C'Wo/a generafl} contains frei* chlorin^ ; it is^obtainej| by 
the actiou of bleacliing powder on starch. lOt) ])ufrts of 
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starch arc treated with 100 parts of bleaching powder solu- 
tion of B. and 1,750 parts of water at 60° to 70° C., or at 
the boiling ])oint fOr ten ini mites. The coniniei;cial prepara- 
tion should he rejeck'd, /lut'it is said to he most suitable for 
k'lt, ^^oollens and woollen mixtures. 

Starch poicder also comes into the market in a soluble 
form. This is a preparation obtained by the action of chloriiu', 
hydrochloric acid or sul])hur dioxide on starch; it is sold 
both in the form of jiaste and powder. 

iri.s7/ d/o.s'.s. Tills is made Iroiii a spi'cies of seaweed 
{ClwiidniH oisjitiH) which grows profusely on < the Irish 
coast. Th(i ])lant easily br(>aks down on heating with water, 
forming a pale-yellow soft paste which has a characteristic 
smell. It contains a large amount of miiunal matter. Irish 
moss extract is used lor '-tilfening and finishing linens, etc. 

Ahjni. This is mad*' from seaweed by boiling with w'eak 
alkalis according to iin* jiroci'ss ol K. (*. ('. Stanford, it 
occurs ill the foim ol thin scales of a yellowish colour. 

Jllaiidtila IS a similnr jiroduct but much ibu'ker in colour. 

Aijar-aijar and dajiauese I'iinijlas'i are also made from 
seaweed. They an* used to a limited extent m linishing. 

(Iiii)i 7'/Y/(/i/.,se/.-- This is a. jell) obiamed Irom seeds, and 
manufactured In the (ium Tragasol Siqiply do., Ijtd. It is 
practically a pun* carboh\drate ((', H |„(.) ,), but it ditfers in its 
constitution and jiroperties from starch and all othm’ forms 
of gum. Thus it consists of two caibolndrates maimaii 
and galactan- which \ield mannose a,nd galactose on hydro- 
lysis. This material is used in siahig and linishing, and for 
a variety of othei pur])oses. 

Jiriiisli (rum nr Dextrin. This material is prepari'd by 
roasting starch with or without th(' addition of a little nitric 
!tcd,'’to a lem])erature ranging in thf lirst casi' fi'om 210' to 
280° Ck and in the, Iatt(*r from 1 10" to J5(r (k The products 
vary very considerably in their prbpertii's. White dextrin, 
sometimes known as soluble starch, is formi'd at the lower 
k'mpeiTtures, and is of a cream colour. It resembles un- 
altered starch in aj'pearance, but is jiartially soluble m cold 
watyr, the residue being unaltered starch. On hiaiting with 
wateOit dissolves entirely to a viscous fluid, which re- 
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ductis F(;hling s Roluiioii and give‘s a violet-hlne colour with 
iodine. The pale yellow dextiin, known as ‘■canav\," is 
made at the itu'diiiin teinperature^, ;i|ui is more Ireely suhihle 
in cold water, leaving little or no rc'sidue. It reduces 
Fehlin^'s solution more sti-oiigly than the preceding, and* 
yields a violet colour with iodine. Vi'llow drxiiin is of a 
yellowish-brown colour, and is formed at the high(‘r tmiijiera- 
,^ures. It is freely soluhle in cold waU'r, ivduces Fehling’s 
solution stj’ongly, and gives a red colour wilh ioduu'. 

Dextrin forms with water agumiin solution, hut jl is much 
less viscous than with gum-aralm . When used for gum- 
ming purposes it reejuiros to he (lis,olv(‘d in the proportion 
of iihout 2 pariis of dextrin tc ll paits of water Di'xtrin is 
employed for thicki'^iiiig calico-prinU'rs’ colours, lor stiffen- 
ing fabrics, and as an ingri'dient in finishing materials 
(rood dextrin should not he hygroscopic, hut should hv 
dry, odourh'ss, with a slight insipid taste (not sweet mal- 
tose), readily friahh', soluhle in an e(|ual \olunu‘ of water, 
insol uhlejn alcohol and of 1'5 specific graviU. If must give 
with waiter a solution as colourless, deal and neutral as 
possible, wdiich is not coloured hlie* by lodiiu' solution 
(stai'ch), not rendered turbid by liiiu' water (oxalic acid), not 
precipitated by tannic acid and baryta waiter (soluhle staiadi). 
or by lead acetate (gum-arabic, vegetable mucilage), and onl} 
slightly reducing Fehlitig’s solution (maltose'), (diantita- 
tive estimations maybe madt' ol • maltose, h\ reduction ol 
Fehling’s solution; starch, as organic niattei' insoluble in 
waiter; sand and mineral* conslitue.nts, as ‘ish (the ash ol 
pure dextrin should not ajijireciahl) exce('<. I'O per cent.) ; 
exce.ss of wati'r, by drying 20 to '10 <n'ammes at 110' to 1 lo’ 
0. (the waiter should not exceed Id pci v'-nl at He' ’nost)*;,and^ 
the acidity, by titration with N caustic soda. \ micro- 
scopic examination must y.lso he undeitaken mounting tlu' 
material in alcohol. The* keeping capacity may also he 
tested, as wuth starch, and the pi'oper piactical tests, which 
indicate the applicaliility of the material for various rhquire-^ 
ments, should he carried out (Z inuhranioil^itlinkal mu, p. 51 ), 
Application. - Aw printing and (inishiug. 

j^The nai,ye gunvarahic is ajijilied to a gum 
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which is exported from Aden and Boni])ay, etc., and is used 
for a variety of^ purposes, ft is the product of various 
specK's of .IfYtch/,, hencfvthp name ^min acacia by which it is 
also known. The iinest gum comes from Acarki Senstjal, a 
native of Utipei* Kgypt, the Soudan and Kordofan, where it 
is known as “ hashah,” and from wdience it is sent to Aden 
and other African ports. Gum Senegal is obtained in the 
French colony of Se.negal from th(‘ sarm; tr(;e, but is not so 
good in (piality. Other gums resembling gum-arabic are 
“talh” gum fiom Acaciu. scjiel, Morocco or Mogador gum 
from Acacia arahica, or Acacia, (jiimiiujcra, Abyssinian gum 
ii'om .Icrtr/u. abijssinira, or 

Acacia ijlaHcoplitjlla and wattle gum, from several spe^.ies 
of wattle trees growing in .Australia, ifnd Gape gum from 
Acacia liornda (Dooruboom). There, are several gums ob- 
taiiK'd in India from various trees, c.(/.. Acacia arahica, 
Acacia caiecha, Aiwijciuhii.h latifaha, ihlina wodiei, Pninan 
chiirnr.a, Haakima rctusa, Imt they arc* of very little iiiiport- 
anc(‘ and are only used locally, with the exci;ption of the 
gum from AmijcisiniH laUfidia, wliich is known as “ Ohati ” 
01’ “ (bitty " gum, and is (‘Xportial to some extent, it being 
rather valuable owing to thi' high viscosity of the solution. 

(jum-arai)ic is usual]) collected b\ wandering natives 
who carry it in skins to the merchants in the larger towns 
and villages, from wlienci' it is sent to Admi and Bombay 
foi' shijiment to Furope. It is usually more or less mixed 
with other gums, hence it is hand picked into various grades, 
of which there are (piite a number, and the prices of which 
vary with the quality, (lum-aralnc is also knowm accord- 
ing to its origin as picked Turki'y gum, white Senaar, 
,^fteneg?al gum. Gape gum, Mogador or Morocco gum, Indian 
or Gatty gum, browm Barbary, and whittle gum. 

Gum-arabic occurs usually in spherical or nearly spheri- 
cal pieces, also in angular and sometimes iix vermiform 
particles. It varies from colourless or white to various 
^shades' of yellow, wine red or brown, it is transparent ex- 
cept in the larger ■pieces which are rough on the outside or 
co'.ered vith minute cracks which are produced by the so- 
called bleaching in the sun. The gum is ve^y ''brittle, the 
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fracture being angular and very glass) Guni-arahio dis- 
solves slowly in water to form a thick viscous sohllion ; tlu 
solution made with cold water heiijg thicker than with h^t 
It is insoluble in alcohol, and is precipitated h\ alcohol 
from, its solution. Tannic acid gives a ])reci}>itate with 
solution of guni-arahic, and the* latter forms a solid white 
opaque jelly wdth basic lead acetate solution, llorax 
thickens the solution, wdiile Fehling’s solution shows no rt'- 
duction 911 boiling. Iodine gives no coliyir with the gum. 
Gum-arabic contains about 12 ju'r cent, of watei’ and 2 to ii 
per cent.' of ash, consisting mostly of the cai'honati's of 
potash, lime and magnesia. It is usually regarded as a 
cgmpound of.arahic acid with potash and lime, hut the con- 
stitution of arahic ficid is somewhat problematical. On heat- 
ing with nitric acid it yields inucic acid, and with sulphuric 
acid it is hydrolysed to galactose and arabinosi' ; it therefore 
contains both galactan and araban (C'.JljjO,). 

The quality of gum-arabic is judged by its coloui-, solubil- 
ity in water, thickness or viscosit) of its solution, adhesive 
properties, and freedom from impurities. 

Gum-arabic should consist ol irri-gular shining and brittle 
lumps of a white to wine-yidlow or pale brow'ii colour, 
generally traversed by cracks in the interioi. It should 
readily jiowder and he not at all hygioscopic, show a shining 
conchoidal fracture and give with watei an almost deal', 
thick viscous solution, which ])roduc(s threads. The solu- 
tion should not he slimy or gelatinous, it may have only a 
slight acid reaction and !nust be ver) adhenve. The tasti* 
must be slight and mucilaginous. 

Gum-arabic is frequently ad ultc' rated b) insoluble cheiry 
gum, dextrin, etc., and bleached wiib siilphuK.us :u:id. 

'the latter case suljihnric acid can be delected, it is also’ 
often adulterated with J-he less valuable Sfuiegal gum, or 
the latter is sold directly as gum-arabic. 

For printing purposes it must be quite free fioni sand 
and the solution must not turn^isour. The keeping capacij)' 
should be tested as with starch. graii^nes of gum 
dissolved in 1 litre of water should give a solutiim ot^iiliout 
6 ° B. Tile should Ije not more than 4^})er cent. 
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AjjplicatLon.~ln printing, especially in the Mulhoiise cot- 
ton industry on a great scale ; also in finishing ; in printing 
01 ^ silk. < 

Gum Senegal is the product of the same tree (Acacia 
Hrmcijal) growing in the French colony of that name,. As 
compared with gum-arabic it forms larger and more trans- 
parent spherical lumjis, more rarely exhibits cracks, which 
howevei' then riiacli to the intmlor, and frequently has in 
the iiitei'ior huge JLear-shaped air bubbles. Externally it is 
roughin' and less shining, white to reddish-} ellow in colour; 
it show's a huge conchoidal fracture of high lustri'. 

According to Liehermanii (CIicm. Zcit., 1890, (Kir); J. S. 
C. /., 1890, 770; 1893, 00) gum Smiegal formsjumps of dull 
appearance, somewhat like (‘tchi'd glass, ^hich, how’ever, are 
shining and transparent in the iiiUnior. The lumps are 
generally longish, straight or twisted, c}lindrical, annulated 
like a worm, and thus somewhat innlheri} -shaped, (lum 
Senegal can according!} he distinguished fiom gum-arahic 
by external a})])earance alone. 

Fui'thei', it diffeis from gum-arabic in giving only a slight 
turbidity with mercui'ous ml rate and in Ixlng consideiahl} 
thickened b} borax, it is soluble in watei' with moie dilli- 
culty, more slimy and gelatinous- tlius ol less binding 
power--and is more risidily curdled by man\ leagents. 
The last projiert} exjilainsthe smaller worth ol gum Senegal 
at compar'd with gum-arabic. Othi'r soluble gums, as 
“talh,” wattle, etc., resemble gum-arahic but hav(‘ very 
little adlu'sive properties. ' 

Appl leal ton. -As a thickener simihuly to gum-arabic. 

(him Tnifiacantli. ■ Gum tragacaiith is the jiroduct of 
' sevend' s])ecies of J.s7rm/(////.s (J. (KhccnHcu!^, A. leioclndos, 
'j.* ({nmnufer, etc.), which grow m S}ria, Asia Minor, 
Armenia and Persia, also to some extent in Turkey and 
Greece, especially in the mountainous parts of these 
countries. Tlu' gum is obtained by making incisions in 
tl)e stems of the shrubs, the l‘orm of the gum being directly 
attributable to the^ shape of the incisions, thus “ leaf ” 
gunii.’s olitrined by longitudinal cuts, “ thread ” or “ vermi- 
celli ” gum is obtained from punctures, while ii;rehmlar cuts 
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result ill rounded pieces or lumps which fin* not^of much 
value. The chief ])Orts from which trajja^nith is (‘x])orte(l 
are Basra on the Persian (lulf ii/id#Snn rna. 

Traf'acanth is not soliihh* in water, hut swells up in that 
liquid'^n the cold, or better when hot, to foi-m a thie,k ]last(^ 
a 5 per cent, paste htdii^ (juite stiff. On lieatin^^ with weak 
acids (acetic, etc.), it ^ivi's a thinner jelK , as also when heated 
,with WMih'r under jiressure. llydro^nm peroxide also I'eiiders 
the ^um Ahiniu'r, hut it is douhtliil il lhis»is an ad\a.nta;,u‘ 
Pleated with diluti' sul])hui‘ic acid it \ields the saiiu* su^uus 
as ;^mrn-arahic does, /.c., arahinosi a.id •^alactosi', it is tlu'i’e- 
fore also a ^um of the }:talactan-aiahan ty)ie. Tlu‘ essimtial 
principle of this gum w'as uni.il recently known as hassorine, 
and the formula assigmal to it w.is (',,II|„0;,. hut this is not 
the cas(', the gum being a com])lex containing hotli 
and (yis 04 in intimak' combination. The amount of wati-r 
in tragacanth varies w'ith the stale of the atmos])here, /.c., 
from 12 to 29 ])er cent., and it contains .‘1 to 5 ])er eimt. of 
ash coii'jisting of the carbonates of linu'. magiu'sia and 
}) 0 tash. 

There is a variety of gum resemhi'iig tragacanth to some 
extent in its properties, knowm as “ hog-trag”. This occurs 
in thicker leaves or roundi'd or irregulai lum])s, white, yellow , 
or brown and opaque. It yields a ])aste more like starcli and 
has a distinct characteristic odour. This gum is vi'ry much 
lower in price than tlu' gemiiiu' tragacanth. 

Gum tragacanth conu'S into the market in e.rinkled, liat, 
shell-shaped ])ieces or in form r(‘S{'mhlm_ W'lnma'lli. It 
should he without smell and taste, transparent,, I'Oiny and 
tough, so that it is ve,ry dilhcul. t< ])Owder. Onlv small 
portion dissolves in watyr, the greate ]iart swelirng i]) 
mucilage, w'hich is not stick\ though adhesive Under the 
microscope, swollen cell-hke structun's are vi^ilile containing 
in their centres a few small angular starch granules wdiicli 
give a faint violet colour wdth iodim* solution. 

It ought not to become sour liho quickly and should con# 
tain not more than (J per emit, of minelalinatte’* (ash). 

Bomhay'^giim, cherry gum (cerasin). etc., are* ins'kWhle 
gums which fna^^he used»for adtilteraiing tragacanth : the\ 
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arc of no value. Gum-arabic is sometimes used for adulter- 
ating pow^lered tmgacanth. It can be detected by the blue 
co*lour yielded with guaif^cupn tincture. (Test f6r oxydases.) 

A technical experiment must be employed in order to 
(fV'aluate tragacanth ; the stiffening property is the hiost 
important (see stiffening property under Starch). 

Appllcatim.—ln combination with potato and especially 
wheat starch (with which it works better), size, dextrine,^ 
etc., it is much msed in finishing silk (France), and silk 
mixtures, also for other fabrics. It is also usi'd by jirinters, 
who often boil the tragacanth six to ten hours in order to 
obtain complete division through the water. 

A cheap substitute for tragacanth is pi'oposed by Hoschan : 
20 parts of starch, (J part< ol size and 2 p^irts of glycerin are 
vigorously boiled together in watiu’. 

Glue, Size.— A distinction is made between hide, hone 
and fish glue. Gidatine is purified and bleached hone glue, 
it is examined in a similar manner to the crude glues, with 
the addition that regard must he paid to its colour and to 
substances which might he introduced in bleaching (snl- 
])huric acid by sulphur dioxide, etc.). Hide glue has greater 
adhesive, power than horu', glue. 

In the first place glue must he free from acid (hydro- 
chloric, etc.) and from the alum used in clearing it. Good 
glue is also not too dark in colour, although very brittle it 
is broken with difficulty, has only a slight elasticity and is 
not hygroscopic. The fracture should shine like glass ; a 
splinti'ry fracture indicates incompletely dissolved sinewy 
parts. Good glue should not alter in shapl^ in cold water ; 
it should simply swell considerably and not even h(‘ liquid 
' ' after dor ty-eight hours (good hid(‘, gl.ue, however, liquefies to 
some lixtent). At 28 G. the swollen glue begins to melt 
and is quite Iluid at 50' C. The adhesiveness of a gliui is 
greater the less its solution has been heated and the fresher 
the materials employed in its preparation. 

, Glue should have no saltj or acid taste. Jf an accurately 
weighed quantity of glue be left in cold water for twenty- 
fourjjiourf,, and then again dried, the glue which approaches 
most nearly to the original weight.’ si the b^st, - 
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The following estimations may also he made 

Water to 3 grammes of finely rasjK^d glue lire dried 
at 110" to 116" C. to constant weight. * • 

Js/i.— An examination of the ash will decide whether the 
material is a hide or hone glue. The ash of the latlei melt^s 
in the Bunsen flame, its a(|ueous solution is neutral, it con- 
tains phosphoi'ic acid and chlorine. The ash of hidi' or 
leather glue is irifusihle in tlu', Bunsen flame, contains much 
caustic lime, is strongl) alkaline and geneially fri'e from 
jihosphoric acid and chloriiu'. 

Acid,~‘t%) c.c. of water are ])o!ir(‘d ovei 30 grammes of 
glue and allowed to stand seviu-al hours. 33u‘ volatile acids 
are then driven over in steam, caught in a leceiver and 
when 200 c.c. havo distilled, titrated. 

The drying ca])acity, foreign matter, smell, etc,, may also 
be tested. For further information see Hockmanii, /jinid- 
waaren,\). 533 ci .sci/. ; (I. Stelling, Chcni Zcil., hS'.)7, 47, 
401. 

Pracliral Tni. -In addition to the above i-xaminaiion, 
several finishing expt'riments should inadi', as indicated 
under the liead of starch. Silk mixtuH's and woolhm 
goods are the best for the pur))os(‘. A sensitive hmizidim' 
(benzo-purpnrin) d)e, aniline black oi logwood black, is 
suitable. 

Application - - V i)Y) extensive in finishing, less in ])rinting 
and dyeing (brightening silk). 

• j )YKS. 

To deal with the subject of dv's exhaustivt ly lu's outside 
the scope of this work. The Si ')|eet is siilliciently irn- 
•mensG to retjuire a st'])aral.e, treatise, theie .dii'ad^' 
numerous excellent hooks, siilhcient lor loeri re(|uiiement, 
treating of the dy's as* to their nupiufactuie, composition 
and application, whilst the htei’ature ol the subject in- 
ci’eases very largely year by ye,ar. In this jilace it is 
merely necessary to indicate wuy hri('|]y the oiigiu of iftul 
charactej’S of the dyes and the manned of exJLminine: them 
chemicaNy and for shade. 
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The dyes may be divided into two classes— 1. The Coal 
Tar or Synthetic Dyes, and 2. The Natural Dyes. 

CoAL-TAK Dyes, 

* The I'aw material from which the coal-tar dyes are obtained 
is coal tar, hut th(‘ intermediate; product from which the 
ori^dnal dyes we're ohtiiim'd was aniline, hence they wore 
known as aniline d\e‘K. Ijar}j;e numbers of dyes are now, 
howe've)-, maelf* fVe)m othe'i- ])roducts <le;riv{'d fi'om coal tar, 
such as ])he“nol, naphthols, naphthalene’, anthre^cene, etc. ; 
heuice it is more! correct in sjee’akin^^ colk’ctively of these; 
dyes as coal-tar dyes. The’re is an e’liormous nunilK;r of 
these' dye;s sold undej- differenl de’si^mations, but a very laf^u’ 
pro])ortion of these; are mixtures of two or more dyes ; of 
individual dyes it is e;omputed that tlie're aie' sonu’.thinff like 
1,000 of more; or le-ss ^.llue emiine’rcially. 

doal-tai- d}e's are usually we-ll-delined comjioiinds which 
may be; elivided into ^o'eeups ace’ordin^^ to tbeii’ constitution. 
The following' method of class! lication is perhaps ivost con- 
venient ' 


Coal-liir Diirs. 

Nitro cedours. 
lb Monoazo colours. 

(b Disazo ejoloiirs. 

1). Trisazo coloui's, 

D. Te‘trakisa /,0 e:olours. ^ 

F. Nitroso or epiinoneoxime’ ee)lou)-s. 

(). Stilbeue oi' azoxy coloui's. 

Il.,()xyke;toiie’, oxylactone' and oxyejuinoiu' colours. 

Di])he‘nylme'thane colours. ♦ 
d. Tri])henylme;thane‘ colours. 

K. Xantheiie’ colours. 

L. Acridine colours. 

M. Anthraceme colours. 

1 N. lnde)phenols, inelami\ies, etc. 

^ A^yslm^tic Surrey of the Oiyaim Cohminy Matters, by Prof. A. 
G. GroeV., 190j, p. vi. ' ' 
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O. Azines and azoriium colours. 

P. Oxazine colours. 

Q. Thiazine colours. 

K. Thiazol or thiobcnzene colours. 

S. Quinoline colours. 

T. Sulphide colours. 

I^idural Ihfca. 

(I. Indi^'o and derivatives. 

V. (Hher natural dy(‘s, loi^wood, iinuicl), rte. 

A. Ah’/ro r(i/n//r.s.- TIk' nilro e.olonis aiv prejiared i)\ the 
action of nitric acid u])on iduniols, I'lnines. etc., and may be 
distin^niished liy containing' tbe nitio <;roup NO,. Tl)e\ arc* 
all* yellow or o'l'anj'Cicoloui’s, c.c/., pic.i ic acid, na])litliol u'llow, 
etc., and althou^di they will dv* animal lihres without a 
mordant, the colours are more or k'ss l'ii^iti\e. some of them 
extremely so. 

P. Arenna.tO c(di>iirs. 

C. Ihsazo cdloiirs. 

1). Trfmiii colours 

E. Teiralrisozo coloiii s. 

These are similar in character. sin(.e the\ all eoiitam tlii' 
azo ^O’Oiip — N - N--the monazo containing' oiu\ the disazo 
two, the trisazo three, and the U'trakisazo compounds four 
such <'rou])S. Th(‘y are ])i-epared hy diazotismi; an amine 
and conihiiiin^' tin* diazo coni]ioimd with ,i.n a, mine oi phenol 
or its (h'Hvatives, The azo d}es contaimiij^ live auiido 
, groups are basic in character, and d\e (‘ulton m conjunction 
with tannic acid ; they also d\e wool and nil' wiilioiit a 
mordant. Exanijilesof th<‘se dye-. an aniline \ellow, chi}soi- 
dine, methyl oran^'e. The sul])honate(i >/.o d\es dy* wool from 
arti acid-bath hut are nett suitable for cotton ; acid yi^lo^* 
cochineal scarlet, victoria violet, and acid hioun au' exam])]es 
of this class, (Certain of tin* azo dyes (h'lived Irom benzidine, 
tolidine, etc., will dye cotton without a iiK'rdanl, c.f/., chr^sa- 
mine, diamine red, diphenyl bi-Q^wn, Con;;o red, and others 
are applied to wool after mordanting, r.;/., fast vioh't 1^^ 
chrome hh^ck, anthracene yellow' E, clolfi oran^'e^ etc^ 

The moho«azo dyes include Aniline yellow, cochineal 
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scarlot, chrysoidiiK!, alizarini! ytiiiow victoria violet 
4BS, vvoo^ scarlet K, diamino rose, resorcin yellow, brilliant 
ydllow S, (Ilayton* cloth i^d. The disa/o dyi^s include : Acid 
brown, naphthol black, fast scarlet B, Bordeaux G, fast 
viohst, chrome lilack, anthraciUK' yellow, Bismarck brown, 
toliiylene brown, diamine, fast red, Gon^m red, diamine 
violet, anthracene red, benzo])Ui'}mrine, Gon^m corinth, a/o 
blue, diamine, blue, azo violet, indazurine, Hessian piirjile. 
The trisazo dyes pudiidi': Oxaniine viok't, G'riini])sall brown,' 
direct iridi},^o blue, Ihmizo olive, direct black V, diamine green, 
alizarine yellow BS. ' 

The tetrakisazo dyes include : Benzo brown, azo orange K, 
gambine, direct heliotro])e. 

F. NitroHo or (^)iunoncr>xum (\doiiia. ‘This group of dyes 
contains the grouj) NO, and all the d)es exci'pt naphthol 
green can be applied to wool and silk mordanted wdth 
chromium or iron. Na])hthol greiui is a suljihonated dye 
which dyi's from an acid-halh. The memlHU's ol this group 
are vei'Y lew in number, and they iw'o. all green. Examples: 
Bast green, gambine, naphthol green. *' 

(1, Slilhenc or J:ur// Colours.-- These dyes arc dis- 

N\ 

I \ 

tinguished by containing thi' group | 0 and dye cotton, 



silk, and wool without a mordant Examples- Sun yellow, 
mikado yellow', di])hen\l fasi brown G. 

fl. O.nikctoiu’, (hiihuione, and UrijiiKinonv Cidoti rs.— Tho 
memhers ot this gimij) contain one or more ketone (GO) 
groujis in association with two or more ludroxyls (HO). 

'• ^They have very little colouring ])ow(*r, hut in association with 
chrome and iron mordants they G^'ld extremely last coloui's 
on (iotton, silk, and w'ooi. .Mizarine yellow, alizai’ine dark 
greim, and anthracene yellow belong to this group. 

I. l)i])henyhnethaue Colours.- These ai'ii basic colouring 
natters derived from dijihuiylmethane GIG(G,.Hj.J^. They 
dye wool arjd silk, 'direct and cotton after mordanting with 
tanV^c acid, Examjiles : Auramine, pyronine. 

J, Tri'phmylmedhanc Cohurs—^hmi dyes are also basic 
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in colour, being derived from triphenylmethane 
and in the dye-bath they behave similarly to tlie j^Tceding. 
Examples: Malachite green, m^ig-^nta, victoria grei'u 3th 
night blue, chrome green, Hofmann’s violet, methyl violet, 
methyl green, alkali blue. 

K. XanlliC'iie ColoKm, -These contain one or inoie Ketone 
groups fCO) and dye unniordanted silk and wool, oi cotton 
^prepared with tannic acid. l\lan\ of the dys are beaiilifiilh 
iluoresceut, r. 7 ., eosine, erytbi'osine, lOst* l)fc‘nga.l. phloxitu' 

1j. AcridlnC' Colnius. The aeridinr colouts ait' charaett'r- 


ised by containing the groiiji N and art' fornit'd h\ 


• * . • 

condensation of an^ildeb)de with an aromatic amide, hi'ating 

the product with acid, thus rt'inoving ammonia, and oxidising 
the resulting jiroduct. Tht'se dyt's dv' silk and wool without 
a mordant and cottt)n after mordanting with tannic acid. 
Examples: Acridim* yellow, ht'nzollavine, phosjihine. 

M. Antlirarcnc ce/e/t/.s’ art' deri\ed Irom anlhrac.eiie 

and they contain one or nioie carboxyl ((’ 0 ) 
groups. Th(*y are all very fast colours and d)t' wtail mor- 
danted w'itb itliirn, they are also fixt'd on cotton with sul- 
phonated oil or by means of alumina or chromium moi'dants. 
Alizarine, purpurine, alizarine, brown, acid alizariru', anthia- 
cene blue, anthracene gieen, and indanthrent' belong to tliis 
class. 

N. Indophenoh, Iridaininex, Indophenols contain the 


group N and are dyed like indigo, tirsl h\ i''duc,tinn, to a 

leuco compound, and then by oxida H»n Andine black, an 
indarnine (nigraiiiline ( 1 * 11 , N|, belongs to this group, prodiiW'fi 
from aniline by oxidation and formed diM'<;lh on Ibe libre. 
These are extremely fast*dyes. , 

0. Azincs and Azoniim ('o/n//r.s\— Tlie azines contain the 




N 


group 5 tnd the azonium comp'^uiT^ls th(!^u'ou}) ^ 

T • ^ 


/\ 



140 


m'EErt’ MATERIALS. 


they are formed hy the combination of two colour bases, 
one bein^ a nitroso and the other an ainido compound, c.(j., 
nitrosomethylaniiine amj ip-phenylcne-diamirie"and in other 
ways. They are used mostly for dyeinj.? cotton mordanted 
\Vith tannic acid or for calico•])rinti^^^ but some are s'aitabk* 
for dyein^f silk. Some of these dyes an; insoluble in water 
but are converted into soluble dyes by sulphonalion, cjj., 
indulines. itxanijdes of dyes belonj;in^' to this class are:. 
Neutral violet, SivtVanine, inethybuie \ioIet, inauv(\ induline, 
nigrosim-, azine ^U’emi. maj^dala red. 

‘ N 

W (h-(ui)ic Colniirti. - These contain the ^^mouj) ^ and 

. ’ o" 

are pi'Ojwred in a vai'iet> ol ways, mostly by condensation of 
niti'oso compounds with amides. These dves are ('inployed 
for dyeing cotton afte» mordanting with tannic acid, also for 
calico-])rinting and to some; extent for wool dyeing along 
with a mordant. The most im])oitanl memiHTs of this 
groii]) are ('a])ri blue, gallocyaniiu', indalizai'in(‘,%’esorcin 
blu(‘. M('ldolas bliu*, Nile blue, alizanne gri'i'ii. 

Q. Tlixcnic Colours, - These d\es au* similarly constituted 
to tlu; oxazines, but they contain suljihur in jilaci' of oxygen 
N 

^ : they arc' also used in tlu' .same way as the lattei'. 

H, Tliid'.ol Ol Tliiohcui'cuiil Tlu'Se pioducts 

N 

^contain th(' grouj) ^ and dye cotton after mordanting 

's’ 

with tannic acid, but the tints aie not visy fast to light 
or alkali. Primuline--discov(‘red by Trof. A. G. Green- 
belonging to this grou]), can be develojied on tlu; fabric by 
diazotisation and ex})Osure„to light, forming exceedingly 
brilliant and |ast colon’s (ingrain coloui-s). This, discovery 
is di^^; to Green, Gro.ss, and Bevan, and is known as the 
“ Diazotype process ” of julnting. , Thioflavino^ primuline, 
and Clayton yellow belong to this group. 
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S. QuuwUnc Citldur^. -These (hes. (lei‘i\e(l Ironi (|uiii()line. 
Cr,fl;N, constitiiU' a small ^'roiip fom|)osnl nf the liiiiiioline 
yellows, red, •and blue or e\amne ^ The ehiel us(' of Lh("?t‘ 
dyes is for colour s(msitisin^' ])hoto^ra.j)hic plates 

T. Sulphide Colours.- These are a <^M'oup of cohniis thf 
constitution of many of which is (|UUe unknown ; the\ forUi 
very \aluahle d)(‘s and an' remarkahle lor llu' lact that 
cotton is dy(‘d from an alkaline sulphide hath, in which the 

^dyes are soluble, hut tluw a.re ijuite iinaJfec^tc'd h\ water and 
soa]). ('achoni-de- Laval, cotton black, cotton hiown.cross- 
d}e blacks,’ fast black, arc meinhers o' this t^ioii]). 

N\Trit\i, Lm'Is. 

/ndd/e- -Indium is obtained Irom a leenminous pla,nt 
{[udi{joferii iiuelornt and man\ other specK'st which is 
cultivat'd on a lar^<' scab' in India, -la\a, Kuipah, Benj^al, 
\ssam, and Burma. It is obtained troiii the leaves and 
twijf*^ of the plant h\ stei'iimi; them in water and hi'aliiij.' 
the liijuic! so as to aerate it, when the indiL^o deposits, An 
alternative jirocess is to allow the lea\t's to leniain until Hk'N 
chaiif^e to a hlue-^res colour, tlu'ii to steep and leriiH'iit tlu'in 
whereby the indican in tin*, jilant is eharifted into indii^o and 
indi^ducin. liidi;.,m usually conies into commerce in the 
form of d(‘ep blue lum])S wdiich are msolnhie in wati'r It 
is very variable' in comjiosition, containiii}^ troiii li) to 1)0 
per cent, of jiure indium (indijtotin), hut more usually '10 to 
50 per cent., indium red ct indiruhin 2 to 4 nei cent . indij^o 
brown, water 2 to H jier cent., ash *S to 2u p'-i e.ent. and 
small (|uantities of othei iinjmrii - s. 

On treatment with w-atei and a reu.. mu' aoeM (limi^ arid^ 
ferrous sul])hate, zinc du*st, etc ) it is u'ditced to imli^m white 

which again oxidises to indjgo blue on ex]iosmel<' air. kahrics 

are dyed in the I'educed vat and then oxidised. It dyes wool, 
silk, and cotton and is entirely last to light and soa}) 

indliiotin or Stpithetic fiidlijo is an arlilicial coal-lai d}e, 
hut it can he prejjared from indigo h\ siiUimation with heai. 
Jt is the piro indigo blue fli,,n,„N4). amf ii}) to le^ienllyvas 
largely su}n*r^eding tlie natural ]|i'oduct. 
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liidiijt) h'jxtract or Jmliijo Carmine.— This is a doep violet- 
bluo coldui'c'd paste formed by the sulphoriation of indigo 
\vith fuming surphuric ^cid. It is freely sohvble in water 
and dyes wool bliu‘ or violet-blue, but the colours although 
bright are not veiyy fast. ^ 

Ijoijiraod or Campeach'n llnod is the heart wood of 
Ihmalo.Tiflin campecliianiim, a large tree which grows in 
British (luiana, Neutral Ainei’ica, Cuba, Hayti, Jamaica, etc. 
It is a red wood, the colour developing conside.raldy on ex- 
posure to moisture and tin* air. 

Ijoijirood Jiiiravt is prepar(!d by boiling the chips with 
water and (‘va])orating the solution either to a syi'Up or to 
a solid, which is brownish black, glossy, and brittle. 

Logwood IS used for dyeing wool 'black with iron or 
clij'oniium mordants, it also yields violet-blues and gi’ej'S 
with alumina or tin mordants. 

lira, id lleef/, SapjHin ireed, I ‘each Wood, etc. There are 
a great many red ^\oods included imdt'r these names, but the 
true Brazil wood is the product of species of Caesalphua 
wiiich grow in tro])ical regions, eoj., Central and South 
America, West Indies, Africa, and ])arts of Asia, etc. It 
yields brown or r(‘ddlsh'brown shades with liichromate on 
wool, blue shadt's with sulphate of alumina, and scarlet with 
Btaimic chloride. 

The colouring mattei' ol Brazil wood is Brazilein C.2 JIujO; 
which is jiroduced by oxidation of Brazilin C2JI],sO-. 

Camwood, Harwood. These are obtained from species of 
Vlefocarpua and Jiaplua, which gfow in Africa, East Indies, 
and Ceylon. They are not much used ; on wool they give 
claret-browns with bichj-omah', and on cotton red shades 
^with, aluminium and tin mordants. 

Madder is the red colouring matter obtained from the 
madder plant liabia lineioria, which at one time was grown 
on a large scale in France and elsewhere. It yields the two 
colouring matters alizarine and purpurine, which are now 
made artificially and havu. entirely disjilaced the natural 
product. AJizariny. and purpurine are mentioned under the 
coalrtar dyes. 

CWimru/. -- Cochineal is. the (Jried body of the female 
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cochineal insect, Ciurus cmh, wliidi ujjon flu' ctictus 
plants in Central Mexico and iIk' West Indies. 1? contains 
about 10 pel* cent, of a hii'fht red (^ilonnnii matter whieh'is 
made into a lake known as carinme. 

Ooohiiieal aloiif^ with a tin niordanl \ields a \er) brilliant 
scarlet or crimson dye on wool, which is last to li^dit hut not 
soap. 

Orchil, (Uidbcar or /ji/.«///..s.--This is ohtaimsl from s])ecies 
of lichen^ heloiigin^ to the f^eiius Ln inuti'd h\ 

extraction with watm and evajioratum to a s\rii]i or to a 
solid on clfalk in the form of eiila s. The colouring mattei’ 
is bluish-red, hut chan^n'S to blue with alkalis and red with 
aqjds. It dyys wool or silk with oi withoid. a mordant, hut 
the colour fades oifexjiosiire to lif^ht 

The fruit of lli.r(t oicllann, ^u'owing in Central 
America, India, etc., contains an oranj^e colourin^f iiiatU^r 
which after extraction a})]i(‘ars as a lujuid or pasti' ol an 
oi'anpje colour. It dyes orange shades on cotton, silk, and 
\yool either from a soa]»-l)atli or with a tin mordant. In 
acid solution it yudds a red eoloui. It is not nmch used in 
dyeing, its chief value bein^ loi colouiin;^ hiittei and chi't'se. 

is the dried jietals ol Cai (lnunm^ luicloiiiis. It 
dyes cotton and silk a ))ink coloiu Iroin an alkaline hatli 
aud then again after acidilying, hut the colour is \(*i) 
fugitive. 

lf(;/^/,_This is obtained hy extracting the ]ilant known as 
dyers’ rocket {llcHcda liileola), a natue ol l’lmo])e, with hot 
W'ater. It dyes silk aruf w’ool mordanted w.lh aluminium 
sul])hate or alum a yellow coloui. Tlie colon. are modm- 
ately fast to light and soa]). 

Old Fusiic.~^T\w wood of Morns i'lutona, which giow«,, 
in various ])arts of Nortli and South America, yudds a \ellow 
colouring matter, which i^s (unployed m wool ai.<l silk dyeing, 
and with aluminium and tin mordants yields bright yellow 
colours, and with ii’on, co])])er. and chromium mordanls 
various olive shades. The colours are not last to light hut 
they stand, w'ashing fairly well. 

Youwj r\tslic is the wood of Uhtis { oliiins whieji gro^s in 
the south a»d east of jju rope, the Cevau^t, aud the Wi'st 
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Indies. It dyes wool a bright orange>yellow with stannous 
chlorid*' k a mordant, and brown or olive with copper, 
iron, and chi'oniium, but^tlje colours, alllioiigh 'iairly fast to 
soap, fade very quickly in sunlight. 

• Ve.ralan 7>Vrrw.s-.— The dried uriri])e berries of various 
s])ecies of llkamnna [It. linctoria, 11. infectoriu, etc.) yield 
a yellow colouring matter wliich is used in wool dyeing and 
also in calico-ju’inting. It gives a bright yellow with stannous ^ 
chloride, and oliviior brown with copjxsr, ii’on, and cjiromium, 
the colours being lairly fast to light. 

Quercitron.- The inner bark of QueretiH (inciorui, oi' dyei’s’ 
oak, which is native to North .America, contains a }ellow 
colouring matter which is (‘xtracted and sold uijider the napie 
ol “ Flavine A'ellow Shade ”. This coifsists foi‘ the most 
pail of “ ([uercetin Fy the action of dilute suljihuric acid 
it is converted into a d\estuir having a redder shade ; this is 
known as “Flavine ft(‘d Shade”. Quei'citi’on and flavine 
are used for dyeing cotton and wool With stannous chloride 
as a inoi'dant it yields bright vellow shades which are fairly 
fast to light and soa]). 

Tiiffuerie is the root of a ])lant Cnirumu Joiuia, which is 
found in India, ('hina, and the East Indies. It dyes both 
cotton and wool without a mordant, but the colours very 
quickly fade on (‘X])Osure. It becomes brown in contact 
with alkalis, and when drii'd on ])aper with boric acid gives 
a bi'ight red colour, c.hanged to green with caustic soda, oi' 
blue with ammonia. This is a characteristic reaction both 
for turmeric and foi boric acid. *' 

Indian Yelloir ov Puiee is a yellow colouring matter ob- 
tained in India from the uriiu' of cattle which are fed upon 
'the, m;ingo plant. It is used more jiarticularly as a pigment, 
allliough it has some value as an indigimous dye in India. 

Culvh, (hUechu, ijamlner, etc.— This is a dried extract 
obtained in the East hidies from several distinct trees, e.(f., 
the betel nut or areca {Areca calecliii), Acacia Arahiva and 
s^iecies of linear la, trees aPjed to the cinchona group, it 
yields very fast browiifyon cotton or wool in conjunction with 
l)icln(^mate of potash and other mordants and is also em- 
ployed for weighting silk. 
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TJie most important characters of a dye are . its chemical 
composition, j^eneral character and ]iropei‘tit's, shade.’streiif^th 
or conceiitratiion, ])uritY and preseime or ifhsonee of otlu'l' 
dyes. 

The,r//m/'ea/ cuuHttlutioii. is ascertained In !uhanc('d» 
synthetic and analytical im'thods, which reriiiiri' in the 
first place a systematic chemical tiaimn^. 

The (femral cliarackr is studied h\ means of trial du'in^s 
*on different fibres, hy different methods aaid with \anous 
assistant materials. The d\(' li.xed on .he fihrt* is examim'd 
for fastn(!SS*to lij^ht, air, washini^, lell-nj^, soap, waiei, acids, 
alkalis, ruhbin^^ chlorine, sulphm, llonin^^ steamin^^ and 
moisture, also for level d\ein^, and possihiliiy ol usm^ in 
conjunction with other dyes, etc. 

The -s'We is ascertained hy trial dyeines. usinj^ dilfi'rent 
])ercenta{];es of dye, in comjiarison with similar and com])e.t' 
ing dyes in varyinj^ depths of hue, in comhinalion with 
various dyes used for shadin*; the ])rincipal d\e, samplin^^ 
by direct and indirect daylight, by j^as li^ht and ideclric 
light, etc.* 

The HircniilJi or conrenlratinn is ti'sted hy (juantiiative dye 
trials against a standard, or occasional!) colorimetrically. 

The purity and indiridudlUy are asct'riai ned hy (pialita- 
tive and quantitative estimations of the dihumt and tondgn 
colouring matter, intentionally or accidentally jiresi'ut. llu* 
following substances are most frequently used as diluents- 
Dextrine, sugar, starch, common salt, (llauhers salt, etc. 
Dyes diluted by these agtmts and containing as low as 
per cent, of colouring matter come into the m:*ik('t, chiefly 
for export. The added sul)stanc<'s may almost alwavs he 
discovered as an insoluble residue hy iractiona! olutiqn ol 
the dye in alcohol, ether, ‘etc., and its projiortion determinilTl 
by weighing after drying, subsequently adding th(' naturfil 
moisture, for such material as starch aud dextrin. The resi- 
due may then be examined (jualitatively. Dextrin and salts, 
such as common salt and (jlaubjjr’s salt, are soluble in cold^ 
water. Dextrin is precipitated on the ^id«s of the beaker as 
a gummy i/ass on addition of excess ol afcohol. fhe solu- 
tion of dextrm reduces Fehling^s solution on heating and 
10 
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more strongly after heating with acid Jind neutralising, 
(iommoi^ salt and (dlauhev’s salt can be detected by the 
lisual reactions.' Sugar is also soluble in coVl watei-, does 
not reduce lAdiling’s solution, but after heating with very 
dilute hydrocblorie acid for oid\ a few s(!coih1s it la^^oines 
inverted and tlum reduces Fehliiig’s solutioti copiously. 
Starch is insoluble in cold water, but on heating with 
water forms a paste which, alter cooling, gives a bhu' 
colour with iodini' solution. 

Salts are sometimes added to dyi'stuHs during the manu- 
I'actun!, to salt tlumi oul.i'ither sodium chloride’ oi‘ sodium 
sulphate being most commonly employed. The ])resence of 
sodium su]])hate in tht* ash of a dye does^ not, however, 
ru'cessarily point to the addition of ^^laubpi’’s salt, since 
many d\es, being sodium salts of sulphonati'd acid dyes, 
leave sodium suljihate on ignition. Thus nafihthol green, 
being the ferrous sodium salt of nitrosO'/?-naphthol-/3-mono- 
sulphonic acid, 

NO-hV-ON 

/ \ 

\ 

0 0 
S().,Na NatlS 

after ignition would leave 2l'H per cent, of sodium sulphate 
and in addition Ud) per cemt. of ferric oxide. 

It is freipiently more difficult to discover tin* addition of a 
foreign colouring matter used U alter llu' shade. If the 
mixture has been made by bringing togetluM’ the ah'eady dry 
colouring matters, the components may be recognised by 
dusting th(‘ very finely ground dy(‘ against w(‘t filter ])a})er. 
Eiif. it the mixture has been more thorough, cjj., obtained by 
producing mixed crystals of th(' comjionents, they are only 
discovered with much more difliculty, and at times only by 
an expert by means of a series of typical colour reactions. 
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InieriuiiiotKil Alomn'^ Wcmhta. 


Aluminium 
..Antimony 
Argon . 
Arsenic . 
Barium . 
Bismuth 
Boron . 
Bromine 
Cathuium 
Ihesium 
Balcium 
Barbon . 
Beriuin . 
Chlorine 
Chroiiuum 
Cobalt . 
Golumbiuiy 
Copper . 
Dysprosiuni 
Erbium 
Europium 
Kluorine 
Cadohnuim 
(rallium 
Oermamum 
(ilucinum 
Gold . 
Helium 
Holmium 
Hydrogen 
Indium 
Iodine . 
Iridium 
Iron 
Krypton 
Lanthanum 
Lead . 
Lithium 
Lutecium 
Magnesium . 
Manganese 
Mercury i 
Molybdonii^n 


(le 

G1 

All 

He, 

llo 

H 

In 

I 

Ir 

h’e 

Kr 

La 

Pb 

Li 

Lii 

^Ig 

Mu 

Hg 

Mo 


l)‘l 

POO 

]f;:05 

POOH 

IIPH 

v.m 

fch-Kl 
H'j. hii 
IH'.I-O 
‘2()7liO 

i; 94 
ITh-O 
24 

fj4-9'l 

2uo-i; 

OlcO 


Symbol. 

Atomic 

Welghl. 


SMIiIioI 

\tiimic 

Wciglil. 


A1 

27 1 

NeodYimmn 

. Nd 

1JP8 


Sh 

P20-2 

Neon , 

Nc 

20-2 


A 

As 

:)9 8S 

74 -91; 

Nil kcl , 

Niton (i.uhuin 

Ni 

8s-(;s 


Ba 

JH7-;17 

emaimtion) 

. Nt 

222 1 


Bi 

20S*() 

Nllroiieli 

. N 

14-01 


B 

11-0 

Osim.nn 

Os 

19IPI 


Br 

79-92 

OKVg ‘11 

(1 

10 00 

• 

Vti 

112 40 

Pallmlimn 

Pd 

ii)(;-7 


Cs* 

182-SI 

I'liosplmius , 

, B 

81-01 


Ca 

10 07 

l‘latmmn 

. Pt 

198 2 


C 

12-(X):) 

Potasiimn . 

K 

19 10 


Oe 

140-2r. 

I'ra^eod) iiiimii 

. Pr 

IKPI 


Cl 

85- ti; 

Baduim 

Ba 

220-0 


Cr 

82-0 

Bhodimn 

. Bli 

102 9 


Co 

88-97 

Bubidiuni 

. Kb 

S8-18 


Cl) 

98-1 

Biithenimn . 

. Uii 

101-7 


Cti 

G:{-87 

Samiuimii . 

. Sa 

180-4 


Dy 

Er 

l(;2-8 

Scandium . 

. Se 

44 1 


ii;7-7 

Selcmmn 

. Sc 

79 2 


Ell 

182-0 

Silicon 

. Si 

2S-8 


E 

19-U 

Siher . 

V' 

107 -MS 


Gd 

187-8 

Sodium 

. Na 

2i-00 


Sulphur 
Tantalum . 
Tellurium . 
Terhiiiiu 
'rhalhum 
Tlioruim 
Tliulimn 
'! .n 

Titani. 01 . 

Tung'-teii 
I raniuni 
Vanadiuni . 
Xenon ^ 
Vtterliiuni (Neo' 
terbium) 
Vttriuin 
7iue , 
/irconHinif. 


S 

Ta 

Te 

Tb 

T! 

Tit 

Til! 

Sn 

Mb 

W 

I, 

\' 

Xe 

Vb 

Vl 

Zn 

./->• 


•Ob 

IHl-b 

l-iT-b 

159'2 

2()P() 

•2;t2-4 

lOH-f) 

llS-7 

4M-1 

l«4'l>, / 
2’IH 2 
bPO 
H()'2 

17Pb 

HH7 

O.Tl’iT* 

'♦0-(i 
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A 

Acetates, 8y. 

Acetic, acid, H7. 

Agar-agar, 12H. 

Algiii, 128. 

Alkaline bifluorWos, IW, 

— hypoclilorites, ()2. 

— lead Holutidii, 8. 
Alkalis, 77. 

Aluminium ac.(‘tat(!, Hi), 

— chlorate, n.O. 

— chloride, :10. 

™ sulphate, 50. 

— 8ulphof;yanide, 07. 
Alums, 5(1. 

Ammonia, 77. 

™ alum, 5G. 

Ammoiiium chloride, :i4. 
-- molybdate solution, 0. 

— salts, 78. 

— ■ vanadate, 77. 

Aniliue, 118, 

— chlorate, 05. 

— liydroliuoride, 48, 

— salt, 118. 

Animal libros, 22. 
Annatto, 148. 

Antimony fluoride, 43. 

double salts, 43. 

Artificial silk, 25, 20, 30, 
Atomic weights, 148, 

B 

Barium chloride, 34. 

solution, 8. 

— • peroxide, 83. 

— sulpliocyauidc, 07. 
Barwood, 142. 
Bifluorides, '2. 

— alkaline ^43. 

Black mordant., 00. 


• 

Blandobi, 128. 

' Bleaching powder, 50. 

, Blue, '.tone, 55. 

; Blue \ii.riol, 5.5. 

' Boilcd-oli li(|iioi', lU). 

, Ikirax, 73. 

Brazil wood, 142. 

' British gum. 128 

C 

' t^Ai.uiUM acetaU', 80. 

1 - ■ carbonate, 82. 

, — sulphate, 48. 

. (lampeacby wood, 142. 
Camwood, 1 12. 

, Carminii acid, 3. 

! Catechu, 113. m. 

: ('ausLic soda, 78. 

' Celhilosi', 21. 

' Chalk, 82. 

Clima grass. 20. 

Chlorides, .14. 

' Chl()riiie-ox>g(‘U compounds, 5'0. 
Chrome alum, 50, 

. Chromiimi acetate, 80. 

■ — chlorate, 05 

, — chloride, 42. 

. — (liioride, 43. 

' oxy/aoride, 43. 

— sulph-.'-yamde, ht. 

, Citric acid, 95. 

' Coal tar dyes, 13(;. 
i Cochineal, 3, 

! Congo rtiil, 2. 

Copper acetate, 80 

— cliionde, 35. 
fluoride, 40. 

I sulphati^ .55. 

■ Copp'ra'f, 401 
i Corallin, 2. 

CpUon, 21, 23, 21, 28. 
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Cudbear, 143. 

Cuprous suiphocyanidc, 97. 
Cytch, 144. 

D 

F.XTRIN, 12H. 

iphenylamine solution, 7. 
Divi-divi, IJH. 

Dobbin’s reagent, 7. 

Dyes, 135. 

E 

Effi<uknts, 20. 

Epsom salts, 49. 

F 

Fats, 99. 

Fatty a(‘ids, H7. 

- salts, H7. 

Fohling's solution, 4. 

Kerne nitrati', 59. 

— - siiljdiate, 51. 

Ferrous aiaitale, 90. 

— iiitrati', 59. 

— sulphate, 49. 

Fir bark, 113. 

Flax, 24, 27, 29. 

J'himiiig sulpliurie acid, 47 

G 

(Iali. nuts, 1 13. 

(lam bier, 144, 

(llaiibi'Ks salt, 15. 

Glue, 131. 

(Ireeu vitriol, 19. 
Gum-arabic, 129. 

— Senegal, 132. 

~ tragacantli, 132. 

— tragasol, 12S. 

Gypsum, 48, 

V H 

'H\jinhR.ss of Avaler, 7. 
ilomp, 30. 

Hydroeblorie aeid, 31. 
Hydrogel) peroxide, 82 , 

Hydrosulpliuroiis acid, 67. 
Hypochlorites, 61. 
Hvposulplmrous acid, 67. 

, I 

Indian yell<nv, 141. 
Indicators, 1. 


Indigo, 141. 

— carmine, 142. 

— solution, 8. 
Indigotin, 141. 
Irish moss, 128. 
Iron alum. 7, 56. 

— mordant, 51. 


Japankse isinglass, 128. 
' Jute, 30. 


I Knoppurn, 113. 114, 

j L 

I liAPMOll), 3, 

Lactic acid, 96. • 

j Lead acctat^, 89. 

, -- nit)ate, 59. 

' — - sulphate, 49. 

I Ligmhed libre, 21. 

' Lime, 81. 

I Linen, 24, 29, 

! Litmus, 1, 143, 

I Logwood, 142, 
i — extract, 14^. 

M 

Maddku, 142, 

. Magnesium chloride, 34. 

; ■ .sulphate, 49. 

' Manganous ehlorido, 35. 

' Methyl orange. 2. 
j .Millon’s icagent, 7. 

, M-phenylcnediaiiime solution, 7. 
j Myraholaiis, 1 13. 

' I 

I ^ 

Natural dyes, 137, 141. 

, -- silk, 26. 

; Nessler’s reagent, 0. 

Nitiale of iron, 51. 

Nitric acid, 56. 

Nordhausen sulphuric acid, 47. 

0 

Oak bark, 119. 

! Old fustic, 1 13. 

! Orchil, 143. 

; Organic comjioiuids, 87. 
j Oxalate.s, 91. ' 

I Oxalic acid, 91. 
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p 

Pb\cu wood, 112. 
PeroxidoR, SB. 

Persian herrit'i?, 141. 
Phenacetolin, B. 
[Mionolnhthaleni, ± 
PluinyronodiainiiK', 7. 
Potash alum, hC). 
Potassium hicliromato, 71. 

— — solution, y. 

,, — bitartrate, 1)3. 

— chlorate, G4. 

■— ferncyauido, DH. 

{errocyanjde, 1)7. 

— ■ nitrate solution, K. 

— pormanf'aiiato, 73. 

— silicate, 70. 

— •sulphocyainde. 07.^ 
Prepared starch, 127. 
Preparing; salt, 72. 

Puree, 111. 

Pyrohgnitc of iron, 00. 

Q 

Quercitron, 144. 

R 

Ramie, 2!). 

Rarer nitrates, hO. 
Keagonts, 2, (i, 2G. 

Red mordant, H!). 

— prussiatc, !)H. 
Ricinoleic acid, 110. 
Uosohe acid, 2. 

S 

Saeflovveu, 113. 

Sal ammoniac, 31. 
Sappan wood, 142. 
Schweitzer’s reagent, 7. 
Shoddy, 2h. 

Silk, 23, 24. 

— artificial, 2h, 20, 30. 
Silver nitrate, 5H. 

Size, 131. 

Soap, 00. 

Soda, 81. 

— alum, 150. 

Sodium acetate, 89. 

— aluminatc, 72. 

“ arsenate , 71. 

— biborattl 73. 


Sodium bichromate, 74. 

— l)iRul])hatp, 48. 

— bisulphite, 05. 

— cHilxmate *^1. 

•chuuiitc, 01. 

chloride. !l. 
fei locMiiiidf, !)7. 

— hvdro\ide. 7'^ 

— hvjM)sulp1iite, 07. 
nitrate, .58. 

— mtriie, (i.8 

— uitroprussidc solution, 8. 
peroxide. 8|, 
jdiosjihule, 00, 

Ml etc, 7i». 

.taiMU'le, 72. 
s:.'nlifitc, IS. 

Iliio^nlphalt , 07 
1mi;;stat<', 71. 

Soflenmg nuiteiial!-. 120 
Sohihh’ slaich, 1 27. 

Standard sohilions. 1. 

Stannie chloride, .17. 

' Stannous chloride, .10. 

solution, 8, 

Starch, 120. 

I and potassium iodide solution, l». 

- and /me iodide solution, 6. 

' — solute n, 0. 

' Sugar of icail, 80. 

, SlIl}lllate^, 18. 

I Sulphites, (».5 
SulpluK yanides, 07 
Sulphuric acid, 11. 

, Siil]»h 11 rolls acid, i)5. 

, Sumai ,111. 

T 

I Tannins, 11.1. 

; 'Partar, 03. 
emetic, 01. 

Mibs 'lute, 48. 

Tartaric a id. 02. 

Textile hlucs, Jl, 20. 

Thickoiimg m >, 120. 

Tin acetate, 80. 

- crN.stliils, 3t>. 

I - -- pcrchlondo, 37. 

I -- salt. 30. 

! * spirits, 41. 

I — sulpUoc^amdc, 0^. 

I Tragaoantli, 135. 

I Turmeric. 3, 144. 



Turkay red oil, 110. 

Tuasur 8ilk„26. 

U " 

Ubanium acetate solution, G. ‘ 

V 

Vanadatbb, 77. 

Vegetable fibres, 2:i. 

Verdigris, 89. 

W 

Water, 10. 

— glass, 70. 




I Water, hardness d, 11. 
— purification of, 18. 

I Weld, 143. 

Wood fibre, 21, 23, 24. 

I Wool, 23, 28. 

i y 

Yellow priissiate, 97. 
Young fustic, 143. 

Z 

i Zinc dust, 84. 

I — chloride, 35. 
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